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Notes Off the Bcndkar, a people of Keonjur, By Lieut. S Tl Tickrll, 

^ Political Assistant, S. W, Frontier. 

In the courge of my last annual tour through the Kolcban district, 
(January and February 1842,) I camc^upor a set of people, whose names 
and history we have hitherto been quite ignorant of, (even within tiie 
Agep'^y,) and whose existence I only their^l' the first time lisccrtained. 
They oi^3ri»»e one insulated clan or tribe, not above 250 or 300 m 
number, and call themselves ** Bcndktra.” Their habits and manners, 
in restricting Ihomselves entirely to hills, assimilate them*to the Kur- 
n9,h<i, a ocoplc well known in the mountainous districts, east and west oi 
thc'Kolthan, and to be met with alsdA Bifbhoom, but they den^ 
any affinity to, or even knowledge of, the mtter. 

The Bendkars inhabit a small range of hills, called Bendkor Booroo, 
m the north 'y£ Kernjur, and close to Jamdapeer, (the southern border 
of the Kolchan.) /iTie e&untiy is exceedingly wild, being in fact one 
uninterrupted *sca of jun^e, bounded to ihe N. and N.\p!. by the culti- 
vated lands and villages ejahr ^os in KAegurh and Burpeer, but whose 
limit& in other directions have not been, nor probably ever will be. de- 
fined. 'riiese people have no separate language, but converse either in 
thb Ho or th-* Ooria dialect, as occasion offers. In appetiilppce they are 
much the avme as the Bhooians 'of that part of the country, tolerably 
fair, well-made, and not devdid of intelligence ; although from the exces- 
sive seclusion of their hves, they may be pronounced purely savage. By 
sending one of my chuprassces, with money and fair speeches, I was 
able to induce five or six of them to come into my camp in Samdapccr. 
They were minutely questioned respecting their manners, customs, &c. 
but these appear to offer nothing particularly worthy of notice, being 
similar to those of other Semi-Hindoo tribes, such as the Bhoomijes, 
Bhooians, Sontals, &c. They worship Kalee and several tutelar 
Deotas; cat neither beef nor pork, diink water from a Ho’s hand; but 
will not eat with them, nor woiJd they touch food cooked by any 
Hindoo, even a Bramin. They have ^either cattle, goats, shcqi, noi 
pigs; but some kcc];^ a 4ew head of poultry. Their houses are mer<* 
hovdls formed oif bra^'ches, leaves, and thajehed with jungle gra^ 9 ,*thc&t 
arc not built togethei so as tc form a village, but are scattered by ones 
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and twos about the base of the hill. Except on some few festive occa- 
sions, SMch as marriages, their manners tu-e solitary and unsociable, and 
the poverty and misery of their mode of living almost surpasses belief, 
it being a common custom for a family to leave doir hut in the morn- 
ing, and j)ick uj) their entire subsistence for the dry by grubbing in the 
jungle for roots, berries, hay, leaves of some species'* of trees; and then 
return as night hills, like mere wild beasts to their dwellings. When 
their scanty crops of maize, goradhau, (coarse rice) chunna, (gram), &c. 
are rijie, they fare somewhat better, and {u*e occasionally able to bring 
some of the jiroduco of their fields down to the nearest villages to barter 
for cloth. Their mode of ^Itlvation is miserable ; they earth ujj 
the furrows and water course.s on the hill sides, and thus form small 
straggling kheis or fields, which are liable occasionally to be washed 
bodily away, and should the crop attain maturity, the j)Oor Bendkar is 
obliged to share it liberally with the wild pigs, deer, pea-fowl, and a 
host of such marauders, who hcl]) themselves at night to it. xith 
impunity. 

These people are not required to pay rent in money or in kind ; but 
at the requisition of the nearest •Sirdar, the Keonjur Raja’s Dewan 
at Kalkapefshautl, thc^diftdifible to be called upon as In'gars, or coo- 
lies, to a.ssist in conveying tht* baggage of the Raja, or of any of his 
household in their annuid visits Jo .luggern.'Atli. These, a \ery few, 
are acquainted with tlie use of money, but the majority neither know 
nor vidue it. 

^ The party with me consist^ of three men, an old woman, al^’ii’h Jind 
a bo)r? ftic two latter were jirctty. They had ncjver ^e(yi a “ white face,” 
nor itideed even a respectable or well-dressed nati^'e. 'J’hey luul 
never even hemd the word Seheh,'* nor knew its meaning. Every 
thing of course was thertiforc a novelty and a soi^e of amazement ; 
the tents, horse#, elephants, the sepoys and suVars with me, all attracted 
eiiger attention, not a littk^, mixfd with al^j^po^^lnly one of them had ever 
seen a j^in fired otF, and the grand exhibition of a bird shot wliTle ^ ing 
past, afforded great astonishment and delight. With all this"fgnorance, 
these j)Oor n^iplc were pleasing in appearance, clean in j^erson, afid 
decorous in^ianiier. They looked on quietly and dcmu\ply every 
thing, and after a visit of two days, nither joyfully took their departure, 
not being, I suspect, «:iuitc satisfied of their safety while in myT*aiffpJ al- 
though much rc-assured by dint of gentle usage and kindness. The su- 
wars witl^ their bushy beards and long scarlet coats, appeiired to afford 
them much uneasiness, and must have enforced on their minds greater 
awe and reverence than my less imposing costume ! 

They burn their dead, but do not collect the ashes, nor destroy any 
of the deceased’s pro 2 )erty with his body, (as the Kolcs do.) 'J’heir 
marriages arc simple, being merely the bridegroom taking away his 
bride to his house, when the ]3arerits of both sides have consented, Jind 
have both added their quota to the stock su 2 q)licd for tlie maintenance 
of the couple. No crimes (aAeast public crijnesj aj)j)eiir to be known 
amon^^his pcojilc, and they have no chief, or jmrson jiossessing any 
kind of authority, to punish such. The sjnalhicssfDf tliAr nu^pbers, aiul 
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their confined locality is not satisfactorily accounted for, *is they affirm 
they have been living on that hill alone for many generations. ''Nor to 
their knowledge, have their numbers been ever devasttited b)^ epidemic 
diseases. They arc Ta perfectly ])eaceable race, never having been at 
issue M'ith either Hos or Hindoos. They have arms, however, similar 
ttJ those generally used in the country, which they employ in the 
chase. 

The only sj)ccimen of their handicraft, which I j)rociircd from them, 
and which I beg, through you, to present to the Society, is the accom- 
panying pJovyh. It is used by the hand, as they have no cattle ; and is 
caj)able, as may be seen, of merely scratiliing uj) the surface of the soil. 
It is not handled in the manner of a hoc, or fowrn, but dragged or 
scrajicd fdoiig. as far as the swecji of the lu-m allows : luid it will be ajl- 
mitted, I think, that for barbarity, the instrument is uiiupie. 

IS^oTE. — The implement alluded to, is now in the Museum of Ihc Asiatic 
Society. It is a rough hewn stick, nearly four feet long, whicli has been 
separated from the tree just below the^ofl-sboot of a brancli, at rather an 
acute angle vMth it, the oil-shoot being cut down to about 10 inches long, 
and sharpened at the point, so as to take v^ound like a rude pick axe : 
this is made more clfective by an iron spike or peg, driven through the 
stick an ifich or so above 4hc oil-shoot, and made to correspond iii length 
\iith it. I'he cultivator using it, would, hy dragging the implement towards 
him, have the soil, divided by the iron peg, and the furrow fflrmcd by the 
th’^’kor ]^ubstance of the oll'-shoot beliiiid it. Ill 


Captain SiionTUEiciif:, in continuation of his Paper, p. 28, in No. 121 
/ 0 of this Journat. * ^ 

1, In continuation of oiir researches r^arding tlie spherical excess in 

term^ nf*tlic iw<i sides amfthe contained angle, wc resume the exprcKsnui 

, , , tan I (I tan i. h sin C , , 

lormely given tan I Ji - , , , , “ . , .. which may be olner- 

^ “ 1 -f tan A a tan ^ b cos (J ^ 

w ise wTittcii tan }. E tan A a tan A b sin C f ^ , , , , 

, *• “ ' \ 1 + tan A a tan A b cos C' » 

and the denominator within the jiarentheses rnajT be expanded in the 
usual w'ay. 

2. For tan A a and tan A b substitute their values in arc to radios 1 by the 

formula tan \ ~ \ H — ^ X* X jjr ^ " 

. , , / a a'' 17 a* . . b b'-^ \ 

an . 1 -f ~ - 4- -f ^cc.^ + 24 2 10 ' 

1 u i. 1 w i . . f n. 

anti by actual multiplication we get tan —tan . i 1 4- 4- 

() rt* + 5 a'^ f/2 + ‘ i;{(> -P Oa at ty^ *f ri.'5^/2 fA + 130 • ) 

;20 ^ + 40320 “ " 

this expression and its powers being substituted in the expansion 



2()S 


Equations of Condition for a Quadrilateral. [No. ] 23. 


E ah ^ ^2. 

of the original equation, become-s* ^ sin C 1 1 4- 4 - 

4- &c. I *1 * T ^ V + — 12 — 


0 4“ 5 «2 ^2 -f- 0 

720' 

«2 h'^ _ /. «2 4- 62 


4“ cos2 C(l 4- ^ 4- &c.^ — cos3 C^l 4- &c.J 4- &c. J by 

actfial multiplication and reduction of terms with common factors, this 
becomcH 


E a h ( 
tan - = y- sin C 1 14- 


4- ah ^ G rt» 4- /i a2 62 4. 64 

cos C 4- 

12, i 720 


a® b a b^ 


i b'' a2 62 \ 

— COS C 4“ “!(•“ C082 C 4- &c. | 


24 


E . ^ l-:3 

3. For tan — substitute its value in arc 4- -f- ii'C. and transpose 


E^ 


2^ 4- &c., and substituting for them their values in jmwers of the right 

IC^ I b \;i * o h 

hand quantity, ~ =r ■+' ™ f ^ 

/rt2 62 62 . * 

\ cos2 (' 4- iVt. j then ineorporatjng this and infiliijdying 

the whole by, 2, we have 


ob . 

F — “ fl>n » 

- { 

a'A h 4- a 63 




a2 4- 62 ab 


4- 


' j - cog C 4- 


24 


cos C 4- 


«2 62 


-- r> rt2 62 4- :f /,f 
300 


jj, C(>s2 C + &C. j- 


•1. The first term is the %tame as that lor the areat^d' a plane triangle 
having the same sides and contained angle : the' following terms therefore 
shew the dillcrciicc between the Areas of the tw o triangles. Of these terin^ 
we may take account of as manjras suits our tfoj'oct ; but in ordinary eases 
It will be needless to regard any beyond the two first. Limiting ourselves 
1(» these, the dilfereucc betw'cen the areas of the plane and spherical triangles 

.. a b ^ fa- 4- h- a 6 \ 

corresponds to an excess represented by -ip- sin C j;,- — '^-•cosCy 


or by j sin C | V — 3 a b cos C. ^ 

r». This expression shews that when C exceeds a right angle (cos C be- 

coming — - ) the spherical area must exceed that of the plane triangle. 
When the two terms within the brackets cancel each other, the two trian- 
gles have equal areas ; and when the second term exceeds the first, the 
spherical area will be less than that of the plane triangle. 

G. The limits are easily assigned. 

7. The sum of a and h being given, 4- b^ is a minimum, and a b or 

3 a b is a maximum when a =. 6. In this case the triangles arc isosceles, 

and tt® 4- 6* = 2 n2, and 3 a b =K} a- ; hence the terms within the brack- 
ets will cancel each other when cos C = f , or*wliin (’ ^ 48° 11' 23". 
This for equal areas is the maximum of C. With isosceles triangles, if C be 
less than this, the spherical area will be less than that of the plan^ triangle- 
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S. Again when cos C is a maximum, C = 0 : In this case, a"* 6* = 3 « h 

tfi h ..634- 

or I -h ^ ; tlic solution of a quadratic will give — — 

a- « ** 

2-1)18 nearly. This is the maximum inequality in the sides so ns to have 
equal areas. 

q. In like manner may he found the value of the angle for any given 
ratio of the sides w ithin these limits ; or the angle being given, the ratio 
of the sides may be found. 

10. 'J’hc following Table shews for given ratios of a and b the value of C) 
giving equal areas : — 

, I I 11. If the sides were so large in regard 

- Cos C (Log. cos C: to the radius, as that the terms omitted 

could sensibly alfect these results, it would 

^ 9*82391 48.°ll'l necessary to take those of the next, and 


l-O 

11 

12 

1- 3 
I 4 
1 .■) 
I o 
1/ 
1-8 
J-9 
20 

2- 2 
2*3 
2-1 
2*5 
2*6 


.{(10 I 
.'^?l 

^iid 

~0 

fM(, 

iITj 

353 

>i7.o 

'Tso 

3S«J 

,>]() 

45 1 

MO 

401 

~h70 

m) 

hOil 
ft a 
fiaa 

.'iBl 

Too 

020 

000 

i)7Ct 

II- 

'7.3(1 

770 

7hU 


perhaps also of higher orders. 

12. To ascertain the actual dilference in 
the areas of the spherical and plane tri- 
angles in an extreme case,* suppose an 
ectuilatcral with sides of 1 A degrees : the 
direct formula gives the excess — 01.217 ; 
and the dilference in the areas of the two 
triangles w^ill ‘be *3951 square miles, ef^r> 
responding to an excess of O-^'OCOS-l.'), One- 
third of this would be the diilcrence on 
each angle, an^ were it ten times us great, 
it would still be, in Troughton's phrase, a 
quantity^less than what is visible in the 
telescope. 

13. It is almost needless to remark, that 
the supposed triangle is larger than any 
which has yet occurred in practice. The great 
triangle in the French arc, long supiiosed 

'98528 14*50 ] largest in the world, has an excess 

of about 39". I have had on<i observed 
by day-light on which the excess was 

about 41".5. This least side was 80 miles, and the largest 92*6. Such a 
triangle does not often occur, but even this has only about J of the area 
of that on which the difference has been shewn to be utterly invisible. 

14. But as the greatest difference occurs when C exceeds a right angle, 
we may find the particular angle giving the maximum difference by 

a h i j , *1 

making — ^ 4'/'^ j sin C — 3 a b sin C cos a maximum by 

diffcrcntkiting, wc ha\o | q- h jeos C — a h cos 2 C | flC ~ < 


8258S ! 47'o7 
83109 47-20 
838G9 4C-23 
84804 45' 11 
858G7 43'4G 
87021 42*08 
88^38 40-18 
89498 38*16 
905^3 36;01 
92082 33*33 
93386 30*50 
94687 27*46 
.95980 24' 16 
97262 20*08 
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+ A2 coa 2 C . 

the maximum corrusponus to ^ This is an equation 

which scarcely admits of a direct solution, but the indirect solution is 
very easy. 

ir>. As C is to be greater than a right angle, w'c may put 00 + )( = C 

cos 2 C _ As--— is always +, it is plain that X can- 

" cosC sin X J » 1 A, 

not exceed 45®, nor be less than 0. Hence the quantity 'V will pass 

sin X 

tlirough all its values from 0 to 00 every h calf quadrant, lly tabulating 

this, as under, for every degree of X> we shall have by inspection for any 
ratio of the sides, the approximate angle giving a maximum dilfercnce 
of areas. A nearer approximation may be got by making proportion for 
the diilcrcnccs between the tabular and actual (juantities in the usual way ; 
and by computing another value on each side of the angle so found, wc may 
by BUCccsHivc steps bring the appro ^iiraation as close as we please. 

1(>. By means of this and the former 
3 able, it appears that with equal 
|ides the angle of maximum differ- 
eucc of areas is somewhat greater 
than 121®, and by another computa- 
tion it will be found that the exact 
value is 12 1® *02' *35'^ bein'g the great- 
est angle giving a maximum ditfer- 
ciice of areas. Fit* any other ratio 
of sides the angle will be smaller. 
For the ratio 3 *f V the angle is 


120®. When the ratio is ^ ’ the vtdue of 

tt* 4- 101 ^ ^ Cos 2 C . 

Tk)s C tl’^2720, which corresponds to* an .ingle 

of about 1'’25 less than 10.'), or 104®-55*'7.'> ; and so in other cases. When 
tlio ratio of the sides becomes indefinitely great, the maximum difference 
angle approaches indefinitely near 90. 

17. In well chosen triangles, there are not usually any very great differ- 
ences in the sides, and hence practically the greatest differences w ill usually 
occur wlicn C is not far from 120®. 

18. If for example w e suppose a triangle with sides of a degree each, and 
containing an angle of 120®, by the original formula the excess is 27^*210 
and the difference in area between the spherical and plane triangles is 
0-I82J4 square miles, corresponding to an excess of 0''*0024176. On a 
triangle with degree sides and the maximum angle of 124® 02'*.35" the 
CXCC.SS MS *2G'^‘035 the differences of areas 0*18320 square miles, corres- 
ponding to an excess of U'' 0U21318. Such differences though utterly in- 
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A'isiblc ill the telescope^ arc still much greater than have ever occurred in 
practice; for though single sides of more than a degree be nothing very 
extraordinary, it is but rarely that two such sides can be found forming 
a triangle with a third side of from 118 to 120 miles. 

19. The difference here treated of is, in similar triangles, proportional to 
the 4th pow'crs of the homologous sides : Hence, in an equilateral with 

half degree sides, this difference would be of 0"‘005245, or ()"*0000C475 ; 

and on the isosceles with half degree sides containing 120o, the difference 

would be Yq of 0''*002417G, or 0"*00001oll. Triangles such as these are not 

very uncommon, but it is much more common to have triangles with less 
than half of their area. 

20. It is thus fairly proved that the difference between the excess on a 
spherical triangle computed rigidly, and that deduced by reckoning its area 
as equal to that of a plane triangle of the same sides and contained angle, 
is a quantity so small that, even in extreme cases, the neglect of it will 
induce no sensible error ; and that in triangles such as usually occur in 
practice, the didcrcuce is so utterly insignilicant, that to go much out of 
the usual way in order to take account of it, would be a very needlesH 
reffnement. 


Notes regarding the Meteorology and Climate of the Cape of Good Hope. 

By Robert Trotter, Esq, Bengal Civil Service, 

I 

When last at the Cape it occurred to me, that a few ppticulars 
regarding the climate of a place, to which so many resort from this 
country in search of health, might be found interesting as well as useful : 
and particularly medical men, by enabling them to judge how far 
it is likely to prove beneficial to thos^, patients, for whom they may 
consider an absence from India necessary. If you deem the accoin- 
p^uiying Meteorological Table, and the following cursory remarks worthy 
of a place in your Journal, I shall feel obliged by your mserti ng tliem. 

The ta!)le contains an abstract I prepared from the Meteorological 
Registers of the Royal Observatory at the Cajfe, shewing the mean 
monthly weight and temperature of the atmosphere, and the minimum 
of each month for three years together, with the monthly fall of rain 
for the same period ; and in order to compare the results with the 
climate of India, I have inserted corresponding observations made at 
Calcutta for an equal period, and likewise the monthly means of a 
year's observ^ations at several other stations ; viz. Daijccling, Dacca, and 
Cawnpore, extracted chiefly from the Journal of the Asiatic Society. 

The Cape observations were made at 3 hrs. 15' p. m., being th^ jieriod 
of least atmos])hcrical pressure ; the Thermometers hang on the South- 
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east side of the building, in the shade, and protected from solar radia- 
tion ; 4 p. M. is the hour of most of the Indian observations, a few only 
of those at Darjeeling having been made at 4 hrs. 30' and 5 hrs. p. m. — 
the time of each set of observations therefore, being about an hour 
after the hottest period of the day, a rough estimate may be formed of 
the usual afternoon temperature, as wcU as a pretty fair comparison of 
the maximum temperature of the above jdaccs with that of the Cajie, 
while from the means of the monthly minima, a comparison may be 
formed of the greatest average cold at the Caj>e and Darjeeling. 

As Cape Town lies close to the base of Table Mountain, which, 
together with tlic Lion and the Devil’s Peak cncomi)asses it on three 
sides, its temperature is considerably higher than that of the Obser\'atory 
which is nearly three miles distant, and being situated on the low 
isthmus between False Bay and %'ablc Bay. enjoys the benefit of the 
breeze which generally blows from one bay or the other. 

The Camp ground, Rondebosch, and Wynberg, possess a similar 
advantiigc in point of situation oyer Cape Town, (from which* they are 
distant from 4 to 8 miles.) They are the favourite abode of Indian visi- 
tors during the warm months, but as they lie nearer tlian the Obsei^^attiiy 
to the ncountain, the weather is much damper, and the fall of rain con- 
siderably greater during the winter, than at that place. In the hot 
weather, however, they certainly enjoy a cooler climate, in consequciicc 
probably of the greater abundance of verdure and shade. 

Table Mountain, and indeed i the wdiolc ra^gc of hills, of which the 
Devil’s Peak is the northern extremity, produce a variety of interesung 
atmospherical nhenomcna, and often times occasion an entire diiierence 
in the state of the weather at Cape Town, w^hich is situated on the west 
side, and at Wynberg and Rondebosch on tlie other sidq. of the 
range. 

The north-west winds which prevail during the winter, arc alw’ays 
loaded with much vapour, and bring much rain, but as the rain is fre- 
quently not formed till the vapour, after passing over Cape Town, has 
reached the cold summit of the mountain, it very often happens that 
though a fine day in Cape Town, it is raining heavily at Wynberg, Ron- 
debosch, and otlicr places on the lee side of the mountain. During the 
summer months, the same cause gives rise to a similar phenomenon, and 
occasions the well-known appearance on the top of the mountain, called 
the Table Cloth. The south-east sea breeze, w^hich prevails at this 



1842.> 


213- 


Climate of the Cape of Good Hope. 

season, unlike our Indian scorching hot winds, is cool and refreshing even 
in the hottest weather, and not being so highly charged with humidity 
as the northerly winds, the vapour it contains frequently passes over 
the mountain without becoming visible. Oftener, however, it is chang- 
ed into a mist or cloud, which covers the top of the mountain, and is 
seen on the lee, or Cape Town side, rolling down in large fleecy volumes, 
till it reaches a warmer temperature, when it again becomes invisible. 
The elevation of this vanishing point varies with the hygrometric state of 
the atmosphere, and the line, thus formed, is so distinct that were 
degrees to be marked on the perpendicular cliffs which over-hang ^^ape 
Town, a gigantic, but correct hygrometer would be furnished. I may here 
express my regret, that I possess no notes of the hygrometric condition 
of the atmosphere of the Cape, sufficiently accurate to be recorded. 

The different eddies and countei'currents of air produced by the 
influence of the mountain, and by tlie interruption it occnions to the 
general qprrent of air, are also interesting phenomena. Among others, 
a remarkable one is often experienced*by ships entering the Bay with a 
fair wind. On reaching a certain point they are frequently taken a-back, 
and find themselves ii^ strong breeze blowing ^ght out of the Bay ; ami 
few who have livdQ at the Cape can have failed to observe occasionally, 
a northerly and a soutjprly wind blowing at the same moment in 
different parts of Ijiie Bay, a line of confused l*ipple clearly marking the 
limits to which the adverse winds, extend ; and I may add another curious 
appearance I have repeatecRy observed at Wynberg in winter, when north- 
westerly winds are bringing large clouds over the mountains; viz. a cir- 
cular spot of blue sky in the direction of Constantia, about 10® to 1.5® in 
diameter, and about 20° from the zenith, on reaching which the clouds be- 
come infisible, but after passing it, they resume tli^ir former appearance. 
It may probably be accounted for by their meeting at that point a cur- 
rent of rarefied air, which having found its way through a neighbouring 
gap in the range of mountains, has not been cooled by passing over 
their summit. Tliose acquainted with these localities well understand 
that the gap alluded to, is that through which the road to Hout's Bay 
passes. 

I may conclude these remarks, with a memorandum of the mean 
temperature of Cape Town, and three other localities in the interior, 
extracted from a printed statement I fell in with at the Cape, but I can 
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neither attest its accuracy, nor explain how the means, there given, 
have been obtained. 

The mean temperature of Cape 1 own, inferred from a Meteorologi- 
cal Journal kept there for several years, is 67-J® — the mean temperature 
of the coldest month is perhaps 57® — hottest 79® — mean of three recent 
winters 58® — of three summer months 77® — ^least heat during sum- 
mer C3®.” 

“ The temperature of the district of Stellenbosch deduced from the 
observations of a single twelvemonth is 66 J®— extremes 87° and 50°. 
The temperature of Zwartland appears to be 66 J®— -extremes 89® and 
54° — the exposure of the thermometers is at neither place external ; they 
are suspended in spacious well-aired halls.** 

At Tulhagh, situated in a valley of the great chain of mountains 
which divides the western from th« eastern provinces of the colony, the 
mean temperature of the year is 665° — coldest month 55 J® — of 
the hottest 80J° — extremes 94° and 92° — mean of the thrje winter 
months 56 J®, of three summer mouths 79° ; least heat in summer 61°.** 
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Report upon the Manufacture of Steel in Southern India, By Captain 
Campbell, Assistant Surveyor General, 

The mode of making the Indian Cast Steel, or Wootz, is up to the 
present time a paradox with the learned of Europe. 

Dr. Buchanan in hia “ Tour in Mysore,” published tlie first account of 
the process, which he describes as fusing two pieces of iron in a crucible, 
two pieces of wood, and two green leaves. 

In the 26th No. of the Madras Journal of Science, is given a reprint of 
a paper by Mr. Heath, with reference to a letter addressed by the Royal 
Society to the Right Honorable the Governor of Madras, in which he 
repeats Buchanarrs statement, and speculates upon the theoretical action 
of the gases evolved from these two green leaves ; but that he was un- 
acquainted with the true principle of ^he process is made evident by his 
notice of Dr. Pearson's and Mr. Stoddart’s opinions, that the steel is a 
natural p^duct. 

As supported by the opinions of giod authorities upon^thc subject, 
it does not appear that any one has been sufficiently presumptuous to 
think of doubting the fact. This I, however, ‘ have taken tlie liberty to 
do, in some remitrks published in the 6th No. of Dr. McClelland’s 
Calcutta Journal of Natural History, 

As it appeared to me that the native prodbss of smelting iron was 
very rude and imperfect, and admitted of considerable improvement, 
without making such alterations as would be impracticable for the fami- 
liar use of the natives of India, 1 have had furnaces constructed, exact 
m&dels of those in general use, and have had their process repeated, so 
that I might have opportunities of minutely examining every step of the 
process. • • 

A result of my investigations, is, that the iron sand of India has the 
property, by a peculiar modification of the blast, and proportifcn of the 
fuel, of affording a natural steel of good quality as an immediate pro- 
duct of the ore, or what is technically called, a ** natural steel,” and on 
examining the common iron made by the natives from this ore, I find 
that it always contains i of steel, and often one-half of its weight. 

As the iron used at the localities mentioned by Buchanan is made, 
(to my knowledge,) from the iron sand, the above fact at once affords 
an explanation of the process so long paradoxical which is, that the 
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supposed iron put into the crucible with the pieces of wood, and two 
green leaves, was two pieees of natural steel, which I have found by 
experiment in my blast furnaces to melt very easily. 

This natural steel has the property of welding, from whieh the 
natives eall it iron, and it must have been thus that they misled Dr. 
Buchanan ; while cast steel, the only one they are acquainted with, falls 
to pieces like sand upon being heated to a white heat. 

From its property of welding, this natural steel is peculiarly valu- 
able for making axes, bill-hooks, and tipping plough shares, and the 
cheap rate at which it can be made (about 2 annas for 6 pounds) is of 
considerable consequence to the poor and labouring class of natives, as 
the only steel now procurable in India is sold at the rate of 3^ pounds 
for a rupee. 

For coarse purposes, natural steel is imported largely into England 
from Gernfany, and Styria, and it is probable that from the cheap rate 
at which the above natural steel can be made in India, that it piay prove 
to be a valuable article of export from South India to Europe ; and as the 
granitic tract of the Barramahal affords inexhaustible quantities of the 
iron sand and fuel, there can be but little doubt of the j) 08 sibility of*the 
manufacture. 

I have no intention of concealing the mode of producing the natural 
steel ; but as my researches upon the subject are yet in a very crude 
state, and ns much further investigation by chemical analysis is neces- 
sary into the composition of the iron sand, (which is a titaniferous 
mineral,) the various scorias of the furnace, and the compositions of the 
steel, and the theory of its formation, I shall reserve these particulars 
for a more complete report upon the subject. 

Royacottah, 5th 0:toher, 1841. 


Report upon the Improvement of the Silk manufactured in Mysore and 
the Salem Districts. By Captain J. Campbell, Assistant Surveyor 
General. 

In the Salem district, silk is manufactured in small quantity, in 
Bairkay and Bangalore, and in a few small villages. In Trippatore it was 
formerly attempted to be introduced, but has failed for some reason not 
recorded. 
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In Mysore, silk is manufactured in much larger quantities, and it ap- 
pears to be increasing very rapidly. 

The manufacture is almost solely in the hands of the Mussulman 
population; and averse as the Mussulmans generally are to any field 
labour, or labour of any kind which requires mucli bodily exertion, the 
encouragement of this manufacture requiring but light labour, and only 
periodical attention, may prove valuable means of making productive 
a large proportion of the inhabitants of South India. 

The quality of the silk as generally made is very bad. being simply 
reeled from the cocoons heated in a large earthen pot upon a large, rude 
reel, with four bars placed immediately over the vessel ; and no attempt 
is made to remove the useless silk upon the surface of the cocoons, or to 
keep them clean from dust or dirt, nor to prevent the silk adhering by its 
gum upon the reel. • 

Tlie value of the common silk various from two Its. to three Us. per 
seer of 2^Ils. weight, and it is principally consumed in the country at 
Wallujapet and Salem, where it is us«i in ornamenting the borders of 
cotton cloths, and for weaving into coarse silk cloths; and I*l)clieve that 
its qfuality is at present too bad to fetch arfy price whatever in the 
English market. • 

The demand for this inferior silk in the country must be limited ; and 
it is ])robable that the only mode of increasAig the manufacture is to 
increase the quality, so as to tit it for exportation to the London market. 

It is well known that silk of good quality can be made in South In- 
dia, from the fact of the manufacture being carried on at the })rcsent 
time by some European settlers. 

The machinery used in Europe for reeling silk is beyond the means of 
the nati\t;s of India, who are generally very poqp, l)ut upon looking 
over the plan and drawing.** of these machines, it has occurred to me, 
that by a simple moditication of the machine, I shall be abl^ to con- 
struct them of cheap materials, upon a plan vrhich may be probably made 
up by any one, even not a workman, for tive rupees. 

It is my intention to construct some reels upon this plan, and having 
proved their efficiency by experiment, to report again upon the subject, 
and to forward specimens of the silk manufactured with them. 

The process of reciKng silk is simple and easy, and the manij)ulatioii 
though delicate, is not difficult for any native to acquire ; and there can 
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be no doubt that if a few models of the improved machines were distri- 
buted, and a small establishment set up where they could be seen in use 
by those who choose to attend to learn the process, that the necessary 
information would be rapidly disseminated ; for the indigent Mussulmans, 
in whose hand the manufacture now is, are generally very apt and intel- 
ligent, and unlike the Hindoo population, are quite sensible of, and ready 
to appreciate and make use of, the advantages of any improvement. 

The principal difficulty in tlie improvement of the manufacture was 
suggested to me by one of these persons now employed in it, which is 
the difficulty of finding a market for the improved article at a remu- 
nerating price. 

To produce an improved article, an increased expcnce must be incurred 
in labour, attention, and time, while a considerable loss of weight will 
result from removing the outer part of the floss upon the cocoons, and the 
dirt and impurities which are now reeled with the silk ; and as the ma- 
nufrlcturcrs possess no capital, and are so poor as to depend for a market 
upon the spot, they are obligc(Lto sell the silk to the native hukkals, 
who will not give more than a very trifling increase of price, as the 
present consumers are not particular about the quality of the matenal. 

To encourage the manufacture of an improved article, it appears to me 
tliat the only way will be to purchase it upon account of government, 
when it can be shipped to England, and sold as the products of the 
Bengal government filatures used to be. ^ 

It is not probable that any encouragement to the manufacture would 
ensue from allowing the Native Revenue Officers to effect the purchases, 
for it is probffble that they would make them at a low rate, and debit 
the government with a higher, or if tlie disbursement of the money was 
not entrusted to thejr hands, that they would exact a premium from the 
sellers before they granted acknowledgments for the receipt of the silk 
upon account of government. 

By appointing an European superintendent, who might travel about 
the coimtry and examine the quality of the silk prepared, and make 
the purchases at stated times, disbursing the price himself, much of 
the objections might be obviated, as subordinate native examiners and 
purchasers might he employed under him, upon whom a sufficient check 
might be kept up. 

The government price might at first be fixed very high, as high as 
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tlie selling price hi London would admit of, as a premium rate ; after a 
certain sum had been disbursed, proportionate to the extent of the manu- 
facture, the government price might then be annually and g^dually 
decreased until it became low enough to enable the merchants of Ma- 
dras to enter into competition, and make their purchases from the go- 
vernment sales in this country ; as the government price became still 
further decreased, the Native bukkals upon the spot would at last, by 
raising their prices to the highest they could afford to give, at last take 
the purchases altogether into their own hands, and the purchases upon 
account of government might cease; while any immediate and con- 
siderable fall in price might be prevented by the government price 
being offered whenever the selling price fell low enough. 

Royacotiah, ^th October, 1841. 


^ MANIS CRASSICAUDATA.. (Auct.) 

M. Pentadactyla, (Ibid). Short-I'ailki) or TuicK-TAfr.Kn Manis. 

In Hindustan, generally called Bujjerkect.*' — Orissa, ** Bujjer Kapta** and 
** Sooruj Mookhee.” — By the Lurka Koles, “ Armoo.** — By Lieut. H. 
S. Tickell, Political Assistant, S. W. Frontier. 


Dimensions and description of a male specimen brought alive into 
hybasa, March 18, 1842, preserved and presented to the Museum of 
the Society, April 1842. 

Feet. Inches. 

« * 


Extreme length from muzzle to end of tail, .... 3 


Length of head, 0 4J 

" of body, 1 8 

“ of tail, 1 6 


From muzzle to inner comer of eye, .... 0 

“ Last to rim of ear, 0 

Top of back to roots of claws,( of fore feet,) 
following the curve of the body, 0 


Humems. 0 

Radius, 0 


Carpus to roots of fore claws, 0 


fij 


i 


2 * ' 

1 

11 

3J 

n 


2 a 
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Feet Inches, 

Outer claw, 0 0^'j 

Next ditto, 0 1| 

Measured as chords 

Middle ditto, . 0 2] 

, , to the curve. 

Index ditto, 0 li 

Thumb ditto, 0 Of- 

Femur, 0 4 

Tibia, 0 3] 


Os calcia to end of foot, 0 3 

Girth round body about its centre, 1 8 

Breadth of tail below at base, 0 4 J 

Length of tongue, protruded portion, ... 1 
Teeth. — None. Mammee 2, pectoral. Clavicles — 

General aspect. — Body and tail thick, the latter much flattened, the sec- 
tion would be an obtuse angle, with curvilinear apex. Limbs short, stout, 
very muscular ; the entire figure giving evidence of the enormous power 
of the animal. Head small, with elongated muzzle, a well shaped nose, 
(somewhat as in a dog), small mouth ; eyes very small, placed far back- 
ward, and close to the cars. Ears small, with rounded helix, scarcely 
any tragus, exceedingly simple (externally) with a yery small concha. 
The anterior extremities furnished with long stout claws, of which the 
outer ones are almost rudimentary. These claws do not expand (natu- 
rally) beyond at eight angles to the sole of the paw, the animal therefore 
in walking bends them in and treads on the knuckles, or rather on the 
roots of the claws. The five claws of the hind foot are small, barely 
touching the ground, and the foot resembles that of a tortoise, being 
oval, with a thick, cushion-like sole. General outline of the figure^much 
hogged or curved on the back, with tlie tail pressed flat along the 
ground. • 

Tongue — Is flatly or sub- cylindrical ending in a depressed point, con- 
sisting of a central cylindrical part, and two outer flattened or laminous 
edges. The tongue can be drawn above a foot out of the mouth, but it 
is doubtful whether the animal can voluntarily protrude it to such a 
length. When so far extended, the skin of the tongue towards the root 
in returning appears to admit the tongue back into itself, so that the 
latter has the appearance out like a telescope. It is all over covered 
with « slightly viscid saliva. 
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Eye — Is small, dull, pupil circular* and as in bats or moles, barely 
distinguishable from the iris. A very strong opaque nictitating mem- 
brane. No eye-lashes to either lid. 

Genitals (male ), — A small longitudinal slit, in the apex of a rounded 
soft wrinkled bag, with the anus immediately behind. Testicles internal. 
No apparent penis. The belly and the under-surface of the tail being 
on the same plane, and the latter not capable of bending upwards, it 
is dijSicult to imagine how the Manis copulates: not improbably face 
to face. 

External Covering — ^The upper part of the animal, and the outside 
half of each limb are clothed with homy sharp-edged scales, not very 
regularly disposed except on the tail. The nose is bare, and excessively 
tender ; about Jths of an inch from it commence series of scales, extend- 
ing laterally to within \ an inch above each eye : these are small and 
hext^onal, and extend to the back of the head skirting the qars. From 
this poii)^ the scales of the back commence, they are looser, larger and 
more irregular in their order of imbrication ; they are as nearly as pos- 
sible disposed in eleven longitudinal rows, five on each side decreasing 
in size towards the Jjclly, and one series along the dorsal line. On the 
tail arc five series, the three central of which are regularly disposed. 
The scales of the lateral rows arc bent or curved inwards, so that their 
long apices present a blunt edge along the wlvjlc length of the tail. In 
other words, these scales embrace or enclose the edge of the tail. The 
under part of the tail is flat, and covered with smaller rounded scales, 
which commence abruptly from a line about an inch in rear of the arms. 
The scales of the anterior limbs commence on a line doWii the middle of 
the inner side of the arm, from whence they diverge outwards and up- 
wards, "gradually assimilating (on the shoulder), to the order of the 
series on the back. The scales of the hind legs commence just below the 
^ knee, and^ the order of the series is downwards to the edge qf the sole 
envdoping the outside semi-circumference of the limb. The nose, sides* 
of the. face, inside of the limbs, the entire thigh, and the whole of 
the under-parts to the root of the tail are naked and clothed with a soft 
whitish wrinkled skin. The soles of the fore-paws are smooth and 
flabby, (as they never touch the ground in walking.) Those of the hind 
feet, on which the animal rests, are black, tough, and spongy. The face 
is smooth, like that of a scalded pig, eyelids devoid of lashes. From be- 
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bind the eye to the throat the skin lies in transverse folds or creases, of 
which the most conspicuous is formed by a continuation as it were of 
the helix of the ear, extending round the jowl. On the belly the skin lies 
more in longitudinal wrinkles. Between and underneath the scales on 
all parts of the body are brownish bristly hairs, few and scattered, here 
and there a solitary one visible. 

Colour . — ^Eyes black, nose dirty reddish or flesh-colour. All the bare 
parts pale brownish-white, a little darker or smudged about the muzzle. 
l"he claws a pale-hom or brownish-white. The scales pale-homy or 
clay-colour, those on the head darker and shaded with a brownish neutral 
tint. Under the tail also the scales are washed with a blackish tinge. 
Soles of hind feet blackish. 

Scales , — ^The shape of the scale is, for the most part, on the head, 
hexagonal: on the body a rounded four-sided outline. Some scales 
more scmi^pircular, others more pointed. But all or most, so jagged 
and broken* as to be very irregular; on the tail they are mgre evenly 
semi-circular. The series on e|ph side the tail present two planes or 
surfaces, being bent .down along the middle, so as to cover both the 
upper and under-surface of the tail. The scales ye generally smooth 
exteriorly with sharp edges, underneath they are more or less marked 
with transverse ugae. 

General remarks on thej^iscera, SfC , — On opening the body, the viscera 
did not present the irregular or peculiar formation and arrangement 
which might have been expected from so singular an miimal, and 
the general appearance of the contents of the body struck me, as 
far as my limited knowledge of anatomy allowed, as very like that of 
the human subject. The heart, large, sha])ed as in man, with two auri- 
cles, and two ventricles. The lungs of proportionate size, and of a 
remarkably bright cc^our. Diaphragm exceedingly thick and tough. 
The liver^ small, with two lobes, resting above the centre and right of 
* the stomach, but not extending so far down as the latter. The gall- 
bladder exceedingly large, equal in size to that of a sheep. Pancreas 
and spleen situated as in man, and well proportioned. Kidneys very 
large. 

The stomach shewed some remarkable peculiarities. The cardiac 
opening and pylorus apparently both on the samj side, and close to 
each other. In the region of each, the stomach immensely muscular. 
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having the appearance of the gizzard of rasorial birds. The left half of 
the stomach thin, membranous, and distended with wind. (Esophagus 
very small. The different parts of the intestines not disting^shable. 
There appeared to be a duodenum 8 or 10 inches in length, and the 
rest seemed to be ileum, being of the same size throughout, slender 
and much convoluted, till it ended in the rectum, which is very large. 
No caecum was discoverable. The stomach is very large, extending 
almost entirely across the abdomen. The two muscular portions above 
noticed, felt to the hand as hard and round as racket balls, and rather 
larger in size. On opening the cardiac division, it was found to be 
full of gravel, quartz stones nearly half an inch long, the debris of 
large black ants, and a perfect bundle of intestinal worms. These 
were long, thin, cylindrical, semi-transparent, from one to two inches 
long, and pointed at either end. The muscular portion near the pylorus 
contained the debris of the ants, more digested and approaching the . 
appearance ,of faeces, mixed and hardened by the mixture "of gravely 
but without the large stones. The le^t and largest portions of the 
stomach was a mere thin membranous bag, distended with wind, and 
here, .as well as in t}ie cardiac gizzard, and ^ven in the oesophagus, 
the worms swarmed. The faeces of this animal when ejected are pe- 
culiar, being in the shape of black, shining, truncated cylinders, about 
2 j inches long and 1^ in diameter. Void of , smell, and dry, with no 
appearance of having been affected by bile. 

The glandulse renales large, and communicating by a duct, through 
a doulble glandular-looking perforated excrescence, into the urethra, 
not*far from its mouth. No external parts of generation ^sible, except 
the opening of the urethea, which is prodigiously large. On either side, 
and withiif the skin are two well proportioned testicles ; but no where 
could I detect the trace of a penis. Close in front of the orifice of the 
urethra, is a sinuosity or fall in the skin, resembling a shallqw rudi- 
mentary sac. It appeared like a navel, but 1 could discover no com- 
munication from it inwards. These do not appear to be any secreting 
glands or follicles about the anus, although the animal emits a peculiar 
and offensive odour. 

The subject from which these remarks are taken, died with its long 
tongue protruded, and for about 20 hours before dissolution it was 
unable to retract it. This prevented my being able to see the mafiner 
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in which the tongue, when within the mouth, is folded up. But a great 
part of the basal portion, as before observed, appears to slide into itself, 
or into the outer skin of the tongue, and probably lies along under 
and in iront of the oesophagus. 

The process of skinning the animal for preservation was extremely 
toilsome and difficult, on account of the scales being deeply imbedded 
in the skin, which is indented throughout by them, the hollows so 
formed being filled up by the dorsal muscles. All the muscles and ten- 
dons are of great toughness, the flesh having a harsh and coarsely fibrous 
appearance. The pectoral muscles and those of the forearm and neck 
(platysma myoides) are of prodigious volume, and the latter covered 
with masses of fat, which I at first took for large conglomerate glands. 

The bones arc short, thick, and with reference to other animals dis- 
proportionably powerful. The dorsal and caudal vertebrae perfectly im- 
mense, r^ibs 13 pair, of which the last 5 pair false. The stout, solid 
sternum has its ensiform process elongated almost to the ^ntre of the 
abdomen, or beginning of thj^ umbilical region, that is, to where the 
umbilical region generally is, for in this animal I suspect the navel is 
quite close to the genitals. This ensiform process is in shape dike a 
young plantain leaf, and has a thin pair of muscles spreading along 
each side of the centre or stalk. The skuU is long and narrow, and 
apparently without sutures. The zygomatic arch small, lower jaw 
very weak; nasal bones much elongated, and suddenly truncated at 
the muzzle. The brain very small in volume. I was unable, from want 
of time, to examine with sufficient attention whether the animtd pos- 
sesses clavfcles or not ; my impression however is, that they* are 
wanting. 

Remarks , — ^The Manis is the rarest quadruped, I imagine, in India, 
owing perhaps as much to its habits as to want of numbers. During 
six years’ residence in and near the forests of Singbhoom, I have only 
seen two living specimens. It is, however, not confined in locality, 
being known throughout Central India, where in the upper provinces 
it is called “ Bajjerkeet.” In Orissa and Bengal " Bajra Kapta'* and 

Sooruj Mookhee,” and in the old Shunskrit still applied to many 
words further south, on the Peninsula, in tlie Madras presidency, “ Vajra 
Keeta.” By the Lurka Koles it is called “ Armoo,'* and in the islands 
of die Eastern Archipelago, “ Pangoe-ling.** “ It has been described also 
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in our books of Natural History, under the name of Phattagen, and 
Manis.’* The Manis Crassicaudatus and M. Pentadactylus, (Auctorum,) 
are I suppose one and the same. 

Habits, — In Singbhoom the Armoo lives principally in the neigh- 
bourhood of rocks, from whence it rarely wanders. The specimen from 
which the present details were taken was captured on a pretty high hill. 
Of its manners very little is known, as the animal is strictly nocturnal, 
and its retreats, in the fissures of rocks, are so impenetrable, that 1 
have never heard of the young being seen or taken. In Shaw’s Zoology, 
in Geoffrey’s Cuvier, and in other works, the Manis is represented upon 
a branch of a tree; but I very much doubt whether it possesses the 
power of climbing, although its fore claws are not unsuited to the pur- 
pose. Its food also, which consists of large black ants, is found as much 
upon trees as on the ground ; but the weight and clumsiness of the 
animal impeded by a stiff tail which scrapes along after it, is repugnant 
to the idea, and of those people who have met with them in the jun- 
gles, none ever mentioned seeing one on a tree. 

Quitting, however, doubts and conjectures, 1 shall content myself 
with describing the manners of two specimens 1 diad alive for some days 
ill iny possession. One was brought to me in 1838. It had been 
captured by some Koles at dawn of day, on the ground, in a patch of 
low jungle or bush; being unable to progress^ beyond a slow trot, or 
to bury itself fast enough in the ground, it was easily taken. The 
animal has no means of offence ; when handled or even approached 
it rolls itself into a ball, tucking its nose (the only part about which it 
appears solicitous) under its belly, folding in its legs, and v^rapping the 
tail rouSid all. When brought to me and laid on the ground, it re- 
mained fojc; some time in this position, but at length cautiously unrolled 
itself, looking about and sniffing the air in all directlbns. The slightest 
noise, or knocking and scraping on the ground near it, would make it 
instantly resume its former position, from which the united strengtli 
of two men could not unwind it. If, however, left unmolested, it 
would after a little reconnoitring thrust forth, first one leg, and then 
the other, and so, starting to its feet, commence perambulating tlic 
apartment. In walking it stepped upon its knuckles, or more strictly 
upon the roots of its fq^e claws, which were bent closely inwards to the 
leg, the tail pressed to the ground. Its gait was slow and cautfcus, 
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and the animal frequently reared itself on its tail and hind legs, as if 
to listen more attentively. In this posture it Tvould remain either erect 
or at any angle with the ground, and nothing could give a clearer 
idea of the almost supernatural strength of the muscles of the back and 
loins, than the perfect ease with which the position was assumed 
and retained, a strength only equalled, in the animal world, by those 
species of caterpillars, well known to Entomologists, which sustain 
themselves for hours in attitudes which no other animal could endure 

for more than a few seconds. The annex- 
ed diEigram will give some idea of this 
fact. The animal appears to be in an 
unnatural position, out of balance, and 
as if about to fall forward, but such is 
not the case, and the attitude here 

sketched is one I have often seen it assume, and sustain without the 

( 

slightest apparent effort. On one occasion, while stumping about the 
room, the Manis passing under a heavy bookstand, containing four 
large shelves filled with books, (a weight which I do not think two 
stout men could have lifted off the ground,) tilted the whole 
affair up, so as to cause a general rush to the spot, to avert the 
threatened overthrow ! Being left to itself in a large room, but pre- 
cluded from going out,, ^ it made several tours of the apartment, and at 
length throwing itself on one side, commenced excavating into the 
wall, which was of sun-dried bricks, and in about two minutes had dug 
out a hole large enough to cover itself. In doing this it disturbed a colony of 
white ants, ^/hose galleries ran along under the plaister, but I could not 
perceive that it paid them the least attention. It being impossible to 
chain the animal, as it suffered nothing to touch its head 1 kept it 
shut up in an empty beer-chest, the lid of which was rendered (as I 
imaged) secure, by large stones heaped upon it, to the amount of 
four or five maunds. In this manner I kept the animal about a week, 
during which it got pretty tame, seldom rolling itself up when touched 
or patted. It drank water freely at all hours of the day, lapping it 
up with its long tongue, and seemed fond of l 3 nng in it ; but it 
took no food of any kind. Earth-worms, larva of kinds, and white 
ants were equally unnoticed ; yet the animal appeared in no way 
weakened or suffering from hunger; and its weight, which was very 
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great, remain apparently undiminished. At last one night, it tossed off 
the ponderous lid placed on its box and made its escape, no traces 
of it being discoverable the next morning. 

The second specimen I had in my possession, and which furnished 
the description here given, was brought me by some Koles in March 
1842. It had been caught on a hill, at some distance from Chybasa, 
and in the midst of jungles. 1 had not unfortunately any opportunity 
of enquiring into the particulars of its capture. As I was then just about 
to leave Chybasa, T had it put into a box, and carried banghy fashion, 
along with my petarahs. During a three days* journey, it refused to 
eat anything, like its predecessor, but drank water. About the fourth 
day it began to grow more and more lethargic, remaining doubled up 
in its usual posture of repose. It was placed at night on a white ant 
hill ; and at other times, black ants and lar\^aB were placed before it, 
but it refused nourishment, and after much protracted sufFenng, died 
during the night of the fifth day. Its tongue, which appeared paralyzed, 
remained protruded for the last 20 or 24^ours, till the end had become 
dry and shrivelled up. On being opened, there were found, as has been 
before' related, swarms* of intestinal worms in the stomach, which, and 
not starvation, might jjcrhaps have caused its death, for there was a 
quantity of the remains of ants in the stomach, and the rectum was full 
of faeces. One hind foot of the animal had alSo been cut off, but the 
wound appeared an old one, though it still smelt offensively. The whole 
body, especially on the soft skin underneath, and between the scales, was 
covered with disgusting swarms of ticks, and the animal was altogether 
filthy in^the extreme. Both these specimens (of which the first mentioned 
was much smaller) were perfectly gentle and harmless. The former one 
would when handled, hiss like a snake, and this wa# the only sound I 
ever heard citlier of them emit. They slept rolled up in a ball. 

One of these animals, in the possession of Captain Hannyngtdn, As- 
sistant to the Governor- General, South-west Frontier at Poorulia, that 
gentleman described as having been much larger than mine, and of a 
clear whitish colour. It also was never observed to eat any thing, 
although allowed to ramble about the garden, (under surveillance,) and 
eventually made its escape, which it effected, (curious to say,) in the 
same way, and unfler tlic same circumstances as did the first anlqial, 
al)ove alluded to. 
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Hindoos ascribe great virtues to the scales of these animals in the 
cure of Hoemorrhoides, but how they are applied 1 know not. 

The subject of these notes I had the honor to present to the Society's 
Museum on my arrival in Calcutta. And a few days ago while visiting 
the Museum, had an opportunity of seeing the skin of a specimen 
agreeing apparently with the animal described to me by Captain 
Hannyngton. In this skin, there is a slight variety or modification of 
form in the shape of the lateral scales of the tail, sufficient perhaps, 
(if established by an examination of two or three more specimens,) to 
constitute a new species. Mr. Blyth, the Curator, who brought this 
fact to my notice, will have, it is to be hoped, the opportunity of being 
able by and bye to examine more specimens of the kind, and thus 
establish a new species, or reject a mere accidental variety. The one 
I have been describing, I see no reason to suppose other than the Manis 
Pentadactyla, or Crassicaudata of authors. 

Calcutta, April 16, 1842. 


On the Theory of Angular Geometry. Zly S. G. Tollemaciie 
Hkatly, Esq. 

The following paper is intended to examine the properties of angular 
magnitude in a light, which has not hitherto attracted sufficient attention. 

It is usual among elementary writers, to express the fundamental idea 
of an angle by the phrase — " mutual inclination of its containing lines.” 
These are the words of Laplace in his Lemons at the Ecole Normalc, and 
are in substance those of the great majority of Geometers before and 
after him. When, nevertheless, we have to eliminate any property rela- 
tive to^ angles, it is well known that this definition becomes a dead 
letter ; and it is found necessary to superadd an explanation which em- 
bodies as much more of the fundamental idea, as enables us to compare 
angles together. It amounts usually to saying, that angles are compared 
with each other by comparing the openings at their vertices : and that 
the magnitude of an angle depends on the width, and not on the longi- 
tudinal extension of that opening, if it may be permitted so to use the 
words in italics. 
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An advanced student, who has acquired the idea in question, will find 
nothing very objectionable in thus expressing himself, for he knows 
what is to be described, and mentally assigns a due scientific meaning 
to the general term of common parlance. But to the beginner, there 
appears something as vague in the word “ inclination,” as in the term 

direction,” when applied to a straight line. It even appears more vague, 
for the genus of a straight line is given — ^it is the line of direction : but 
the angle, is it then inclination itself ? The student is apprised, that 
his attention is to be confined to points, lines, surfaces, and solids, things 
of which he has definite conceptions : but here at the very outset is a 
subject introduced, which appears to be distinct from all, and to be a 
quality of figure rather than an existence. It afterwards turns out that 
the only practically useful explanation relative to an angle requires 
merely, that it should measure this quality of position. 

Considerations of this nature have induced some distinguishedly suc- 
cessful elementary writers, to deviate from the usual custom in seeking 
for such a definition of an angle as siiould appear to be a natural 
description of it, to be free from metaphysical objections, and to permit 
of immediate use in the investigation of the properties of angles, or 
failing that, through medium of such simple considerations as may 
appear almost axiomatically deducible from the definition. 

Of this class is Bossat’s statement, that the*angle is the opening be- 
tween two lines, with an explanation impressing the definiteness of the 
concei)tion, and the mode of comparison naturally resulting from it. 
This was followed by Professor Young in England, But^ the nature of 
the idga thus attempted to be expressed by the word opening, did not 
seem to be yet satisfactorily developed, and Legendre, accordingly ven- 
tured to substitute ** quantity” for “ opening.” Uhe American edition 
of Brewster’s translation calls an angle, “ the quantity by which two 
intersecting lines are separated from each other;” and Francoeuf, I pre- 
sume after Legendre, adopts a similar definition in his admirable course. 
It is, however, easily seen, that very little is gained by tliis step, on the 
score of clearness or precision, as the kind of quantity is not speci- 
fied. 

Leslie attempted quite another path, suggested by the cerelations of 
angles and arcs ; viz., that angular magnitude is generated by the /evo- 
lution of line round a fixed point ; but we are not told what angular 
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magnitude is. All these definitions then fail in strictly fulfilling their 
object. Each has been in turn severely criticised by following reviewers, 
anxious to establish the validity of the most infallible of all — their own. 
But all agree in this; that they are descriptions of different characteristics 
of the same idea. If from any one we can obtain a definite conception 
of what is intended, we immediately perceive that aU are sufficiently 
correct to recall it to our minds. All agree in understanding angular 
quantity to be ** something,*’ or if the expression be too bold, “ that” 
wliich lies between two intersecting straight lines. All of them agree 
further in considering, that for purposes of comparison as to magnitude, 
angles must be estimated crossways, or by the width between the lines, 
and not with any reference whatever to the longitudinal extension in 
the direction of the sides. 

Now, if we analyse the various definitions of an angle in this manner, 
it is, I think, impossible to come to any other conclusion than that an 
angle is the plane surface between two lines ; of a peculiar nature, 
partly bounded and partly unfimited, whose value could consequently be 
only estimated by reference to the bounded direction, that is, the width 
between the sides. And the neatest and shorter t mode of expressing 
this will apparently best solve our difficulty, as it connects axomatically 
an explicit definition with the working one. 

The first place in which I believe this idea was embodied, was Ber- 
trand’s celebrated solution of the difficulty in the theory of parallels. 
The ])rinciple of that demonstration is as follows : Any angle, however 
small, can by repeated reduplication be made to exceed any given angle 
however great, but the band of unlimited space between two .parallel 
lines, though repeated ever so often, will never fill up that given angle. 
Hence an inter-pars^el space is less than any assignable angle in value, 
and therefore a line which cuts one of two parallels, must also cut 
the other, otherwise the angle which it makes with the one it does cut, 
would be wholly contained within the inter-parellcl space, and be less 
than it. The stress of this demonstration evidently rests on the com- 
})arison of surfaees, and it is surprising that its extreme elegance did not 
lead Geometers earlier to seek the solution of the ])roblem in that di- 
rection. The truth is, that the new " unlimited spaces” were treated 
as inj:erlopers in the science of figure, and the demonstration rejected, as 

wearing only the semblance of geometrical accuracy.” 
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In Col. Peyronnet Thomson's* Geometry without Axioms, these un- 
limited spaces are for the first time distinctly enunciated. The fourth 
edition of that work contains the following paragraphs : — 

" The latest innovation has been the assertion, that an angle (or 
“ the thing spoken of by Geometers under that item, whether they knew 
“ it or not) is a plane surface.” Pref. page x. 

“ The plane surface (of unlimited extent in some directions, but limit- 
“ ed in others) passed over by the radius vcctus in travelling from one 
" of the divergent straight lines to the other, is called the angle between 
“ them.” “ Hence,” adds the Colonel, “ angles are compared together 
“ by their extension sideways only, without reference to the greater or 
smaller length of the straight lines between which they lie.” 

After making this decided step however. Colonel Thomson stops ; the 
definition is registered in his Book of Nomenclature, but he establishes 
tlic properties of angles by the old criterion of supposition. '•Not only 
indeed doc<s the definition remain a dead letter, but the gallant radical 
reformer in Geometry as in Politics, 

Astonished at the sound himself had^made/’ 

virtually doubts its correctness, when at page 14, reviewing the proof 
of M. Bertrand, he says, “ All references to the equality of magnitude 
“ of infinite areas are intrinsically paralogisms.” 

The edition in question of “ Geometry withoiJt Axioms,” was reviewed 
in the 13th No. of the Journal of Education, in an article which betrays 
the sparkling pen of Professor De Morgan. The part relative to angles 
is noticed thus : “ His is the first work, which we know, in which this 
" idea ^ (that of a plane surface) is fairly brought before the beginner. 
“We suspect he is quite right, and that in the extension of the term 
“ equal to unlimited figures which coincide in all, their parts, will be 
“ found the ultimate resting point of the theory of parallels. Had our 
“ author stuck close to his definition, the demonstration of Euclid's sixiom 
“ given by M. Bertrand, ought to have been sufficient.” After noticing 
the neglect of Colonel Thompson to make any use of his definition, as 
well as his attack on unlimited spaces, the reviewer proceeds : “We 
“ wonder therefore that the definition should have been inserted, for it 
“ is in tlie definition only, and the difficulty which a beginner must find 

* The well known Editor of the Westminster Review ^ and author of the' Corn 
Law Catechism. 
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** in settling his ideas of greater, less, and equal on that definition, that 

the whole objection to M. Bertrand’s demonstration turns.” 

I have been minute in these quotations, not only because they contain 
all that to my knowledge has been developed on a very interesting sub- 
ject, but also in the hope that they may draw further attention. Led 
indej)endently to similar conclusions, by attempting to trace the natural 
affinities, if we may so term it, of geometrical truths, with the intention 
of forming a definite arrangement of them, I was induced to trace their 
consequences in establishing the various relations of angular s])acc. 
The results of the inquiry may be thrown into a connected chain of pro- 
positions, as subjoined. 

Definition 1 . — ^The plane surface between two straight lines, bounded 
in the one direction, unlimited in the other, — is called an angular space. 

Definition 2. — ^When an angular space is bounded on one side by the 
intersection of the containing lines, it is called an angle. 

Definition 3. — Tlie point of intersection is called the veritw, and the 
containing lines are called the iides of the angle. 

Axiom. — From the definition, it will follow that two angular spaces 
A B C D, and E F G H, must be compared thus ; K placing the line F E 
on B A, we find that, F falling on the point P, G will fall on some point 
Q in C D, then according as the line G H falls within, upon or without 
the line C D — is the angular space A B C D, greater than, equal to, or 
less the angular space E F G H. (Fig. 1.) 

Definition 4, 5, 6. — Euclid’s definitions of right, acute, and obtuse 
angles. 

Proposition I. 

Every angular s])ace is equivalent to its angle. 

This follows from the axiom, since the sides of the angular space, and 
of the angle arc identical, and may therefore be considered to coincide. 

Proposition II. (Fig. 2.J 

All right angles are equal to one another. 

Let the right angles ABC, E F G, be made respectively by A B with 
B C Jmd E F with F G; they are equal. Produce C B to D and F G to H, 
and ^)ply the figures one to the other, so as to make F coincide with B 
and G H with C D. If then F E do not coincide with B A, let it fall 
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asBK. ThenGFE = CBK ^ CBA ^ (its = ) ABD^KBD 

^EFH. 

But GFE = EFHby definition, hence the supposition, that F E does 
not coincide with B A involves absurd consequences, F E does coincide 
with B A, and G F E with C B A, G F E is therefore equal to C B A. 

Cor. 1. — A right angle is therefore a constant in angular magnitude. 

Cor. 2. — ^The space on one side of a straight line, considered as an 
angle at some given point in the line, is two right angles. 

Scholium. (Fig. 3.J 

Consider a line O A fixed, and another line O R, having a point O in 
common with O A, but being itself in a state of rotation round O. 
When in the position O R, it will have generated an acute angle 
A O B : as it proceeds, it will coincide with the perpendicular O B, 
and will have described a right angle. In the position O R*,- the angle 
generated ^is an obtuse one. llie generating line then coincides in its 
progress with O C, the continuation O A. It will in such position 
have described two right angles (AOBandBOC). Supposing the 
rotation to continue, O R will fall below O C, as 0 Ra, having described 
the whole of the coloured angular space, which is greater than two 
right angles. Such angle is called a reverse angle. During the pro- 
gress of the line, the reverse angle contimics to increase, equals 
3 right angles, exceeds that amount, and at length equals 4 right angles, 
wlien O R has completed an entire circuit. By conceiving the line to 
move on, still revolving, and with the aid of a contrivance like the 
spiral twisted palm-lefif fans, used by the Natives, the 'beginner may 
obtain the idea of angles greater than four right angles, and generally 
of (2 n n -h A) which some find it diiHcult to understand in their later 
trigonometrical studies, and perfect acquaintance with which is so indis- 
pensable to the comprehension of periodic functions. • 

Proposition III. (Fig. 4.J 

The vertically opposite angles made by two intersecting straight 
lines, are equal to one another. 

The vertically opposite angles A E D and CEB made by the inter- 
sectors A B and C I>at E are equal. For C E D being a straight line, 
the angular space on the side of it towards A is two right angles.* For 
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a similar reason, the space on that side of A £ B towards C is equal 
to two right angles. These two angular spaces being constantly equal, 
take away from both the common angular space A E C, therefore the 
remainders are equal, viz. the angles A E D and CEB. 

Scholium. 

It may be useful to devote an angular space by two letters, one from 
each side, if the angle be less than two right angles, or by three if 
the angle be two right angles or more, to prevent the confusion of 
direct and reverse angles. Thus in Fig. 4, C B would stand for the 
angular space corresponding to C E B ; A C B for the two right angles 
between E A and E B : and D A C B for the reverse angular space be- 
tween E D and E B. The demonstration of III may then be made short- 
er, and perhaps clearer, thus ; C E D being a straight line, D A C — 2 
right angles ; also because AEB is straight, ACB=2 right angles. 
Hence D A C — A C B ; take away the common part A C, tlien A U=C B. 
that is the angle A E D— C E IJ. 

Proposition IV. (Fig. 

If the angle contained by two straight lines is equal to two right an- 
gles, those straight lines form but one continued line. 

For if A B, A C including an angle equal to two right angles, are 
not in the same straight line, let A D be the continuation of A B : 
then D C B is two right angles, but C B is the same by hypothesis, 

D C B = C B an absurd result ; therefore A C and A B form but one 
line. 

Proposition V. (Fig, Q.J 

If any number of straight lines tend towards the same parts, the 
angle made by the extremes is equal to the sum of the angles made by 
the successive pairs of lines. 

Let A, B, C and D be straight lines, tending towards the same parts, 
then the angle A H D is equal to the sum of the angles A E B, B F C, 
C G D formed by the successive pairs of lines. For the angular space 
A B C D is equal to the sum of the three angular spaces A B, B C and 
C D. But A B C D is the angle A H D and the constituent angular 
spaces A B, B C, CD are respectively identical with the angles AEB, 
BFC?CGD. Hence AHD = AEB -|- BFC + CGD. 
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Proposition VI. (Fig. 1 .) 

The three angles of a triangle are together equal to two right angles. 

Let A B C be the triangle, produce A B, AC to E and F and the 
base B 0 both ways to D and G. Then since the lines D B, E B, F C, 
G C all tend towards the same parts, the angular space DEFG== 
D E + E F -j- F G. But D E is the angle D B E or its vertically op- 
posite A B C ; E F corresponds to the angle BAG and G F is the angle 
G C F or A C B. Also D E F G is the angular space contained by 
two portions of the same straight line, it is therefore two right angles. 
Hence 

ABC + BAC-f-BCA — 2 right angles. 

Cor. 1. — ^Thc exterior angle is equal to the two interior and opposite 
on the same side, proved by reversing the process of Euclid in the 32. 1, 
or as well thus (see Fig. 7-) The angular space E G is equal to E F 
and F G : E G = E B G ; E F B A C and F G ==r F C G = A C B 
• G B E = B A C + A C B. 

Cor. 2. — ^Euc. I. 16 and 17 arc further^contained in the last corollary. 

J^roposition VII. (Fig. S.J 

The interior angle of a polygon of n sides arc together o(iual to 
(2 n — 4) right angles. 

Let A B C D E F be the polygon ; subdivide it into triangles by lines 
from one of the points A. Then the angles of the polygon arc equal to 
the angles of the triangle taken together. Each of the polygon, save 
the two meeting in A, corresponds to one of these triangles, therefore 
the nun\Jjcr of triangles, is n — 2. And the sum of the ang*lcs in each is 
2 right angles, the sum of fdl the angles is (n — 2) X 2 right angles. 
That is, (2 n — 4) right angles. Hence the angle^ of the polygon are 
equal to (2 n — 4) rigj^t angles. 

Proposition VIII. (Fig. 9.J 

The exterior angles of a polygon, whatever be the number of sides, 
arc together cqucd to 4 right angles* 

The whole angular space F G H K L F is composed of the angular 
s])aces F G, G H, H K, K L, L F. But the whole space F G H K L F 
is the entire angular sitace on both sides of the line F E, i. c. 4 right 
angles, and each of the constituent angular sjjaces corresj)onds to an 
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exterior angle of tlic polygon. Hence the exterior angles together 
amount to 4 right angles. 

The above eight Propositions comprise all the properties of intersec- 
ting lines which are independent of the consideration of length and size, 
'i'hey shew how j)Ossible it is to translate the spirit of the principle of 
homogeneity from analytical into geometrical inquiries ; for our results 
being altogether free from the comparison of triangles or the length of 
lines, the interweaving of those subjects in our processes raises a suspi- 
cion, that we are not proceeding so simi)ly as we might do, but are 
embarrassed with matters really foreign to the direct truth. We might 
extend the same course to parallel lines. 

Definition , — Straight lines that never intersect each other, are called 
j)arallel lines. 

Proposition IX. (Fig. 10. J 

If a st Alight line meet two others, so as to make tlic exterior angle 
equal to the interior and opposite on the same side, these two others 
shall be parallel. ^ 

Let C B E meet A B and D E making ABC ~ D E II, then D E 
must be parallel to AB. For the angular space D C ^ J)A-f AC 
and D C is DEC, and A C is ABC, 

DEC = DA + ABC, but DED -- ABC. 

.*. DA is zero, or ll E and A B contain no angle, therefore they 
never meet, for if they met, they must contain an angle ; hence they are 
])andlel. 

Cor , — Thif proposition proves the possible existence of parallels. 

Proposition X. (Fig. \0.J 

If a straight cut^ a pair of parallels, it makes an exterior angle equal 
to an interior and opposite one on the same side. 

For «s before DAC==DA -hAC, but since D E and A B never 
meet, they contain no angle, i. e. D A is zero; hence D A C = A C or 
the angle DEB — ABC. 

Cor , — It would be a waste of space to deduce from this, the other 
usual properties of parallels. 

Proposition XL (Fig, 12.j* 

Straight lines parallel to the same are liarallel to each other. 
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A and B being each parallel to C, B is parallel to A. For A C 
A B + B C, but A C and B C arc each a zero, A B is also zero, or B 
parallel to C. 

Proposition Xll. (Fig. 13.^ 

If a straight line cut one of two parallels, it must cut the other. 

A C, meeting A B, not meet its parallel G D, parallel to E D, conse- 
quently AC, A B being both paniUel to E D, are iiarallel inter se, which 
is not the case. 

The only other property of parallel lines not included in the above is, 
that two straight lines which are respectively parallel to two others con- 
tain an angle equal to the angle of those others. But there is nothing 
jjcculiar in its demonstration. These thirteen propositions contain a 
complete and homogenous geometry of position as contra-distinguished 
from that of magnitude : I speak of course relatively to lines. It is 
scarcely necessary to refer the student to the Third Book of Euclid, as 
far as relates to the consideration of angles in a circle, to shew how 
much this mode of treatment, and the introduction of reverse angles 
would simplify the subject, as well as preparq him for analytical in- 
quiries by generalising his ideas on it. 

Postscript. 

In looking over some of the mathematical articles of the Penny Cyclo- 
pedia, written by Professor De Morgan, I have subsequently to the writ- 
ing of the above, found a confirmation of my views as to the nature of 
the angle under the heads, “ Angle” and “ Infinite.” • 

The former proposes to introduce the axiom, that “ two spaces whe- 
“ thcr of finite or infinite extent are equal, when one can be placed upon 
“ the other, so that the two shall coincide in all fheir parts.” After 
which it is remarked, that Bertrand's demonstration becomes rigorous. 
This also considers an intcrparallel space viewed as an angle to be zero, 
as I have done, since it is less than any assignable angle. 

The latter has the following passage : — 

“ The comparison of such infinite spaces is therefore possible, con- 

sistcntly with perfect clearness in the meaning of the terras employed, 
“ and a simplicity of reasoning which would convince any one who is 
“ capable of the most ordinary thought. Had Euclid been accustfuned 
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“ to the modes of thinking which involve the idea of infinite magnitude 
“ under any form whatsoever, it may be reasonably suspected that he 
“ would admit the following axiom. Magnitudes which can he made to 
** coincide in all their parts are equal, as applicable to infinitcas w'cll as to 
finite spaces. Not having done so, the adliercnce to his standard has 
to this day excluded the only proof of the theory of j)arallels, which 
“ does not assume the axiom of Euclid, or an equivalent.” 


Remarks on the Essay “ on the Theory of Angular Geometry'* By Capt. 

SlIOUTllKDE. 

A definition is perfect, when it includes all that has the property 
intended to be defined, while it excludes all that has it not. 

If we would have a true definition of angle, or of any thing else, it is 
of the utmost importance that we have a clear idea of the thing, and 
then use such words as plainly to convey the idea. If there be any 
neglect in either of these, our definition must i ‘ cessarily be imperfect. 

Geometry as commonly defined, treats of figured S 2 )ace, If this defini- 
tion be correct, (and I find no fault with it), then it is plainly irai)roi)er 
to introduce indefiniteness, or boundlessness, or infinity, as part and 
parcel of the definition of a thing or idea, of which the property signified 
by these terms, is not necessarily a part. I can conceive of an angle 
formed by finite lines; unboundedness is therefore not necessary to 
the idea of angle, and therefore ought not to form a part of the 
definition. 

Since the idea of angle is somehow sooner or later convertible to, and 
commensurable by that of circular arc, every attempt at defining angle 
should be made with this in view, otherwise the definer will discover, 
(or some one will discover it for him), that his definition is not perfect. 

As the author of this Essay introduces unlimitedness in the containing 
lines as part of his definition of angle, I do not see why the plane sur- 
face of a hyperbola between its assymptotes may not be angle, as well 
as the thing intended by him. If it be said, the meaning is the whole 
plane surface between the lines, I rejoin that tlic whole plane surface 
being unlimited, I cannot form an idea of how much it is. 





1842.] Remarks on the Theory of Angular Geometry. 241 

The definition has otlicr faults ; instead of saying “ bounded in one 
direction, unlimited in the other,” he should have said bounded in two 
directions, unbounded otherwise, (or elsewhere) : for surely the thing 
meant is bounded by two straight lines, and therefore in two directions. 
Moreover, not unlimited, but unbounded^ is the opposite of hounded. If any 
where, surely in geometrical definitions, it is indespensible that words 
should be used with strict propriety, so as to avoid confusion. With 
equal propriety it might be said, that the angle ABC -f- the angle 
B C D = the corner A B D. 

As I hold that the definition of angle here proposed is a failure, so 
likewise is the demonstration of the 
property in Prop. VI., that the sum of 
the three angles of the triangle arc equal /) 
to two right angles ; and for the same 
reason. The space E F below the line 
D B C G ijpay belong to the angle A, 
or to any thing else, as in the annexed figure. 

Instead of systematizing and refining till we get our ideas into an 
atmosphere too sublime for them to be of any uSe, we may take in com- 
mon sense view of the subject. In the triangle ABC lay a ruler on 
the line A B, marking the ends towards A and B with the corresponding 
letters. Turn the ruler about A, till the end marked B come into the 
direction A C ; then let it turn about C, till the end A come into the 
direction C B ; and finally let it turn about B, till the end B come into 
the direction B A. The ruler has thus turned about each of the three 
iuiglcs, and the ends marked A and B have changed plates, shewing, 
that thd sum of the three angles of the triangle are equal to quantity 
formed by turning a straight line half round, or to two right angles. 

In like manner, if we measure the exterior angles of the triangle of any 
polygon, the ruler at last will have the same direction as at fir.st, after 
having gone completely once round ; or after having described four right 
angles. 

If I were to write a Treatise on Geometry, I should without hesitation 
introduce these as demonstrations of the theorems regarding the interior 
angles of a triangle, and the exterior angles of any polygon. They have 
long appeared to me ^o be quite as evident and satisfactory as any 
principles in Gc{)inctry. A good treatise should be something lilvc a 




242 


Remarks on the Theory of Angular Geometry. XNo. 123. 


good map, shewing not merely one high road through the country, but 
also the ])rincipal cross-roads connecting the different parts of the coun- 
try with each other. In point of fact, no one is considered to be master 
of the subject, till he be j)retty fully acquainted with these cross-con- 
nections. 

We may chop logic as long as we please, but after all there is pre- 
cisely the same difficulty in conceiving straight lines to be lengthened 
by producing them, as in conceiving angles to be increased by the con- 
tinued revolution of one of the sides about a point, or by the lengthening 
of the circular arc measuring them. Each is accomplished by motion. 
The straight line is produced by another straight line laid partly upon it, 
and partly beyond it. Or by conceiving the line to move idong itself, all 
points between the fore-end of the old line, and the rear end of the new 
being common to both lines. In like manner, an angle or circuhir arc is 
increased either by a line revolving about a point, or by conceiving the 
arc to move upon itself, so as to have all the points between, the fore-end 
of the old arc, and the rear end of the new arc, common to both arcs. In 
this way the idea of a fixed centre is unnecessary for any but the first 
part of the arc. Just as the idea of a fixed direction is unnecessary for 
any but the first part of the straight line. 


Notes on the Recent Earthquakes on the North-Western Frontier. By 
Lieutenant 11. Baiiid Smith, Bengal Engineers. 

On the forenoon of Saturday, the 19th of February 1842, a severe 
shock of art Earthquake was experienced at different points in the 
countries on our North-Western Frontier, and extending thence it 
affected, although with much reduced intensity, several of the districts 
of the North-Western Provinces. 

The^ remotest point at which its devastating influence was experi- 
enced, and relative to which any authentic intelligence has yet reached 
us, w^as the city of Jellalabad, where extensive injury was done to the 
fortifications and to the buildings throughout the ])lace. The motion 
of the earth is described as having been of an undulating character, 
producing symptoms similar to those of sea-sickness in many of the 
l)ersons who felt it ; and in one account it is acserted,^ that the ground 
ojiencd and closed again with loud noise in several places. Such a 
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phenomenon is u very common accompaniment of a severe Earthquake, 
and by the extent to which it occasionally reaches, has proved one of 
the most fatal causes of destruction to life and property. The details 
of the effect of the Earthquake at Jellalabad lu-c very brief and imper- 
fect ; this is, however, simply what might have been anticipated from 
the circumstances under which the gallant force now there are placed, 
but we shall probably at a future time obtain information of a more 
definite and satisfactory character. Three bastions, with, I presume, 
their connecting curtains, are said to have been levelled with the 
ground, and a painful interest is attached to this particular effect of 
the shock, from its having thrown open the defences of the small but 
resolute body of troops then occupying the city, and exposing them to 
an assault from the Affghans, at a time when they must necessarily 
have had much internal confusion to contend against. In darker times, 
su])erstition would have tended to unnerve still more our brave friends, 
but on this occasion their courage appears to have risen even above the 
level of their difficulties, and brilliant success in repelling the assault 
was no more than the well-merited reward of their devotedness and 
energy.. * 

From Jellalabad the shock affecting a portion of the Suffied Koh 
range of mountains, with the numerous subordinate ranges that diverge 
from these, reached Peshawur. From the circumstance of General 
Pollock's force being encamped at Kawulsur, about eight miles from 
Peshawur, and the communication being uninterrupted, our details are 
much fuller, and more satisfactory, than would otherwise have been the 
case. 

« 

The following extracts from letters published in the Delhi Gazette, 
gi\e the most perfect account of the different effects of the Earthquake 
that I have been able to find, although it is much to be regretted, that 
on the most important point, that namely, of the exact time •of the 
occurrence of the shock, much discrejmney exists. 


Extract from a Letter, dated Kawulsur, Wth February, 1842. 

Yesterday a fearful Earthquake visited this part of the world. I’lic 
shock, which came on Ijctwcen 10 and 11 o’clock was long continued, 
and men, horses, tents, even the ground under us, and the hills in the 
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distance, appeared to be moving. It was an awful visitation, and made 
every heiut quake. In the direction of Pesliawur, (eight miles distant,) 
clouds of dust api)eared, which proved to have been caused by the 
falling of very many houses and buildings. A salute was fired from 
the battery at Jumrood, for the purj)ose of announcing the safety of 
Rajah Pertaub Sing, son of Maharajah Shore Sing, who is now at 
Peshawur, and of whom it is said, he narrowly escaped death; the 
building in which he had been sitting, came down almost immediately 
after he quitted it. The natives say, that a tcntli of the city is down, 
and a number of the inhabitants killed.” 


Extract from a Letter, dated Kawulsur^ 19M February, 1842. 

“ It is now about 12 o’clock mid-day, and we have just ex])ericnced 
a most awful Earthquake in camp. Tlic natives say, that nothing so 
severe of the kind has been experienced in India for the last fifty years. 
The earth literally trembled like an aspen leaf, and rocked to and fro as 
an infant’s cradle, or a ship at sea. Many of the camels that were carry- 
ing the baggage of the troops moving up to Oo^onel Wild’s camp were 
thrown down, and so great was the shock, tohich lasted fully five viimtes, 
that I was obliged to support myself by holding on to the camp fnmi- 
turc, and many of the officers fancied themselves suddenly taken ill. I 
ex])ccted every moment to have seen the earth open and swallow us up, 
and it is only by God’s great and merciful providence, that we have 
escaped through such an awful convulsion of nature. 

“ Every one complains of nausea. We have just been observing 
immense volumes of dust, that completely darken tlic atmosphere in 
the direction of the old ricketty town of Peshawur, which is sup- 
posed to be nearly levelled with the ground, as the houses are but 
weakly, built, being merely propped up by the beams of wood which 
may be observed placed in different spots under large walls and comers 
of the houses, and are even dangerous to passers-by at all times. I 
doubt not but that to-morrow’s dawn will bring us dreadful intelligence, 
and produce a fearful account of lives lost. 

20th Fiihruary . — “ Reports say, that only from 40 to 50 of the inhabi- 
tants of Peshawur were crushed and killed among the ruins of tlie 
falling houses. General Avitabile’s large dwelling house, which had 
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recently been built, and was being finished, fell in, but luckily it did no 
injury to any one living in the house.” 

It will be observed, that the writers of these interesting letters 
differ at least an hour and a half, or two hours in their estimates of the 
time at which the shock was felt at Kawulsur, the first placing it 
between 10 and 11 a. m., the other at noon. By comparing the 
periods of the occurrence at stations farther removed from the focus of 
disturbance, as at Delhi, Poojnah on the Doab Canal, Saharunpore, and 
other places, to which more specific reference will immediately be made. 
I am disposed to consider the first of these estimates as the most 
correct, and to fix the period of the shock at Kawulsur at very little 
after 10 a. m. 

Travelling in an easterly direction, the next notices we have of the 
Earthquake is its being felt at Delhi, where its period appears from all 
accounts to have been about 10 minutes past 11 a. m. On reaching 
Delhi, both# the intensity of the shock, and the rate of propagation 
of the undulations seem to have materially diminished ; and beyond 
the motion of the ground, no other effects are alluded to. 

Still • continuing easterly, and in a dirccti 9 n very little removed 
from a right line between the two places, tlie shock travelled from Delhi 
to Poojnah, a station on the Doab Canal, where its effects were observed 
by Seijeant and Assistant Overseer J. II. Ilenny, and the following 
details connected with them were forwarded by him to me. 


Extract of a Letter from Serjeant Renny, dated Poojnah, \\)th 
February, 1842. 

I also beg leave to inform you, that we felt a very severe shock of 
an KrU'thquake here at about half-past 11 a. m., it lasted about^ three 
minutes with intervals. My whole family felt it, as well as the people 
about my place, who came running to me much alarmed. It was 
first noticed, I believe by myself, as I was then sitting writing, and 
found a heavy table on which my desk was laid, much agitated, which 
I thought was caused by some one moving, but 1 soon found my 
chair in motion also, uftd on looking about, I perceived every thing 
moveable in tlic room in a state of agitation. A few hours before 

2 K 
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this, I observed the water in the Canal was unusually muddy, and after 
the shock was over I went to look, and found the water much disturbed 
by a high swell, whether occasioned by the shock or not, I cannot 
say.” 

These details are unusually complete and interesting, and arc very 
creditable to Serjeant Kenny’s powers of observation. The unusual 
muddiness of the Canal cannot possibly be due to the influence of the 
Karthquake, since the direction in which the shock travelled was against, 
not coincident with that of the current in the Canal, hence the distur- 
bance of the silt in the bed could not precede the shock ; but it is quite 
possible, that the high swell observed after the shock had passed, may 
have been occasioned by it. The muddiness was probably caused by a 
fall of rain in the ujiper part of the Canal. 

From Poojnah the shock travelled to Saharunporc, where it was just 
felt, but- attracted no particular attention. It was next experienced 
at Kulsca, anotlier station on the Doab Canal, fourteen -miles to the 
northward of Saharunporc, where its effects were very perceptible. 
The motion here, as described to me by Mr. Sub-Conductor Pigott, 
was of the same undulating character as at Kawulsur, but its duration 
was certainly not more than a minute. Immediately on o])serving 
the shock, Mr.- Pigott ran to the sun-dial, and found it precisely noon, 
or 12 o’clock. My camp was j)itchcd about two miles north of Kulsea, 
on the south bank of the Nowgong How, (or Stream,) but so feeble 
was the intensity of the shock, that although I was conscious of some 
peculiar motion at the time, it never occurred to me that it arose 
from an Earthquake, and it had passed from my mind, till recalled by 
Mr. Pigott’s account of what had been felt at the same time at Kulsea. 

Py combining the preceding details, some interesting points may 
be determined ; and first, as to the rate of progression of the undulations. 
The naps I have had it in my power to consult, were not all so good 
as I could have wished, and the distances mentioned may possibly be 
a little incorrect, but not so, I believe, to any great extent. From 
Jellalabad to Peshawur, measuring in a straight line across the spurs 
of the Sufiied Koh, the distance is 70 miles. From Peshawur to 
Ferozeporc, measuring similarly in a straight line, the distance is 
280 miles, and from Ferozopore to Delhi 250', in all GOO miles. The 
period of the shock at Jellalabad is not mentioned, but at Peshawur 
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it may be taken at 10 a. m., while at Delhi it was 10 minutes past 11 
A. M., hence then 530 miles were traversed in 1 hour and 10 minutes, or 
the shock travelled at a rate of 7.571 miles per minute, or 454. 2G 
miles per hour. This, it is to be observed, is an average rate, and the 
velocity at Jellalabad and Peshawur was doubtless much greater, but 
a much more multiplied series of intermediate observations than wc 
now have, would be necessary to enable us to form even an approxi- 
mative idea of the law of decrement of rate of jjrogi'css with re- 
ference to distance travelled. From Delhi to Poojnah is about 50 miles, 
and the times consumed in travelling from the one place to the other 
was 20 minutes, consequently the velocity of the shock was 150 miles 
per hour. Again, the distance from Poojnah to Kulsca is very nearly 
3G miles, and the time 30 minutes, so that the velocity had diminished 
to 72 miles per hour, supposing the times to have been correctly 
observed, which, within a small limit, was probably the cas< 4 . Hence 
then we hav«. Miles. 

llate of progress of shock from Peshawur to Delhi, 454.2G per hour. 

„ „ from Delhi to Poojnah, 150 ditto. 

. „ „ , from Poojnah to Kiflsea, 72 ditto. 

We may next attempt to form some estimate of the breadth of the 
undulations, of which there appear to have been several, although 
no data are furnished, from which we can learn either their number or 
individual extent. We must therefore content ourselves with estima- 
ting the total breadth of the zone of disturbance, as it may be called, 
at different points. ^ 

The duration of the shock at Kawulsur is said to have been 5 minutes, 
and supposing the velocity to have been there twice the average between 
Peshawur and Delhi, or 15.142 miles per minute, the breadth of the 
disturbed zone would be 75.71 miles, or in five minutes, a series of 
terrestrial waves, whose united breadth was this number of miles •swcj)t 
past Kawulsur. This is a horizontal measurement ; but of the vertical 
height of the waves, on which their destructive influence chiefly 
depends, we can form no estimate, yet it must have been considerable, 
if we may judge from the ruin caused. 

At Poojnah, the duration of the shock was considered to be three 
minutes, the velocity 2.5 miles per minute, and therefore the bre^iilth 
of the disturbed zone was here 7 miles. While again at Kulsca, wlicrc 
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the duration was one minute and the velocity 1.44 miles pe-r minute, the 
breadth was 1 .44 miles. 

Whence we have. Miles. 

Breadth of zone of disturbance at Kawulsur, 75.71 
„ „ „ at Poojnah 7.00 

„ „ at Kulsea, 1.44 

Whatever may be the effective cause of Earthquakes, whether undu- 
latory motion communicated to internal masses of fluid matter, and 
from thence communicated to the super-imposed crust of the earth, or 
vibrations propagated from foci of disturbance through the solid crust 
itself, or a combination, as some facts would intimate of both these 
causes, there are two modes in which we may conceive these motions 
to be spread abroad. First, they may proceed in gradually enlarging 
circles, (as when a stone is thrown into water,) the focus of disturbance 
being tiro common centre ; or they may be propagated along a distinct 
and defined track, (as when a string or wire is seized at ofle extremity 
and motion communicated to the whole from this.) when the focus of 
distutbance would be at one end. In. the first case we would expect 
the effects of the Earthquake to be felt at points equi-distant from the 
centre at times approximating, but not exactly coincident both with each 
other, as the rate of progress of the undulations w'ould necessarily be 
affected by the nature of the rocky crust through which they were pro- 
pagated. In the second case, we would expect, tliat while the effects 
of the shock were more or less severe within certain limits, beyond 
these limits^ none would be experienced. All the information I have 
been able to collect tends to shew, that the Earthquake of the 19th Fe- 
bruary 1842, belonged to this latter class, and if lines be drawn through 
Peshawur, Ferozepore, &c. with parallels through Jellalabad, which as 
yet forms the southern limit of the track, it will be found that the 
breadth of the district affected by the shock was somewhere abhut 40 
miles, and in it are included the mountain ranges to the south, east, 
and west of Peshawur, with a considerable portion of what has been 
called the Salt range. This estimate has been formed solely from the 
facts collected by myself, and it may yet require to be much modified 
as our information extends. The method of what may be called the 
linrar, in contradistinction to the circular pro})agations of Earthquake 
shocks, ai)pears to me to lead very distinctly to the conclusion, that in 
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such cases, the original seat of the disturbing forces must necessarily fall 
short of the centre of the earth, and also be unconnected with any such 
continuous fluid nucleus, as many suppose to exist at no very great 
distance from the surface. When from the action of any disturbing 
cause, the equilibrium of a continuous fluid mass was deranged, the 
resulting motions would be communicated in all directions radiating 
from the point of original disturbance, and if this was near the centre of 
the earth, the movements ought to affect its whole surface, so tliat 
shocks would be experienced nearly simultaneously over the whole 
world. But however extensive may be the connection of certain Earth- 
quakes on record, we have nothing approaching to any such universali- 
ty of effect as this, and the theory of local action (using this expression 
in a large sense) appears to agree best with the present state of our 
knowledge relative to the phenomena of Earthquakes and their causes. 

On the night of the 5th of March, 1842, another very severe shock 
was experienced, which appears to have been more limited in its range 
than the preceding, and exhibited essentially distiuct phenomena. The 
motion in this instance, instead of being like the rounded swell of a 
fluid or viscid mass, W|is sharp and sudden, lik^ the effect of a concussion, 
than of an undiilation, and seemed indeed to be a much magnified jarr,” 
similar in kind to that experienced by the hand when a hammer held 
by it, is struck forcibly on a hard unyielding body. One intelligent 
friend, who was in his study when the shock occurred, described the 
effect to be, as if he and his chair had received a sudden and severe 
blow from behind, by which they were impelled forward, while to me, 
it seemed as if my chair had been suddenly lifted from tlie ground, and 
dashed down again with great force. 

The following interesting detail of the effects of the shock, as experi- 
enced at Berkeri, a station on the Doab Canal, about 20 miles soutli 
of Saharunpore, was communicated to me by Serjeant and ^Overseer 
J. Petrie, to whom I feel much indebted for the trouble he has taken in 
preparing it. 

Letter from Serjeant John Petrie, dated Berkeri, hth March, 1842. 

Sir, — We had a very smart shock of an Earthquake here at 9 o’clock 
this evening ; so mubh so indeed, that every thing in this bungalow 
shook and rattled again. I had just laid down to rest with a book 
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in my hand when it came on, and I started up and called out for assis- 
tance, thinking the house was coming down. Every one about the 
j)lacc felt it, and came running to me. I found that the south door 
of the inner room, which I had bolted before I went to bed, had been 
forced open by the bolt falling down. Indeed every thing in the house 
shook, and I was very much afraid of its falling, after having read the 
accounts from our Army near Peshawur. At that place, a number 
of houses have been destroyed, and many lives lost, from the last 
Earthquake. 

Although this shock did not last so long as the one of the 19th 
of last month, in my opinion it was much more severe for the time. 

The rate of propagation of this shock appears to have been great, since 
no perceptible difference was observed in the times of its arrival at the 
following places : Simlah and Mussoorie in the Himalayas, Dcyrah in 
the Deyrah Dhoon, Saharunpore, and Berkeri. There is,? therefore, 
every reason to think, that on this occasion the shock was propagated 
after the circular method, as I have defined it above, and tlic nature 
of the shock ap})ears to indicate, that the scat o^ the disturbing force 
Wiis either within the rocky crust of the earth, or at a very small dis- 
tance indeed beneath it. Such a supposition is necessary to account 
for the peculiar “jarring” sensation characteristic of this shock. Its 
cftccts a])pcar to have been must severe at Deyrali, where a large house 
is said have been split from top to bottom, but no particuhirs of this acci- 
dent have reached me. I am somewhat disj)Oscd to tliink that tlic actual 
force of disturbance was situated somewhere in the valley of Deyrah, 
and ])ropagated thence to the hills on one side, and to the plains on the 
other ; a more extensive collection of facts would however be necessary 
to give probability to this impression, and these have not in this 
instance^, been collected. It may be stated, however, that all who had 
experienced both shocks in this neighbourhood, concurred in opinion 
that they came in different directions, and as the first was from West to 
East, it is not impossible the second may have been from North to 
South. The southern door of the inner room of the Berkeri Canal 
bungalow, which is stated by Serjeant Petrie to have been driven o])en 
by the shock, would on the above supposition receive the first impulse, 
and the effect produced uj)on it, tends in some measure, to confirm 
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the view I Imve taken of the direction in whicli tlie shock was proi)a- 
^ated. 

The occurrence of Earthquakes throughout these provinces, and 
indeed throughout India generally, is so frequent, and their connection 
with geological theories of such an interesting character, tliat it is 
highly desirable to facilitate, as much as possible, the collection of mi- 
nute, well authenticated, and carefully detailed facts relative to these 
various phenomena. 1 will therefore conclude this note, by j)ointing 
out briefly those points on whicli information is j)eculiarly desirable, 
and the attention of observers is earnestly solicited to them. 

1. The Time . — The startling discrepancies that occur in regard to 
time, ill otherwise most satisfactory accounts of Earthquakes, indicate 
the great necessity for precaution in observing it, since it is undoubt- 
edly the j)oint on which the most interc.sting conclusion relative 
to such occurrences must be based. When, therefore, fhc i)criod 
of a shock is marked by a watch, means ought to be hdeen, whenever 
possible, to verify the time shewn by this watcli, by some simple 
celestial observation, or some data should he given by which the time 
could be ascertained independently within very trifling linnts, as 
for example, by a specification of the exact length of the sliadow of 
a vertical object of fixed and determinate length, on a horizontal level, 
at a prcci.se moment, not too near noon ; or if near the coa.st or at sea, 
the first appearances and last disappearances of the surfs u])pcr and 
lower border, above and below the sea horizon, etc.* Without this 
minute identification of time, it is impossible to maintain the connec- 
tion of shocks felt at far distant places ; calculations of the fate of progrcs.s 
of the undulations or vibrations can only be approximative, and other 
interesting points are rendered inconclusive. 

2. The Duration . — On this point also, the most striking discre- 
pancies are to be observed, arising no doubt from each observe^ making 
his own sensation the measure of duration, and estimating the latter 
without reference to some determinate standard. When the mind is 
intently occupied either by feelings of alarm or intense interest, it i.s 
wdiolly unfitted for estimating duration correctly, and the watch ought 
only to be trusted, 'rhe general tendency is to make the duration 
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of shock longer than it really is, and in most instances, considerable 
deductions might with safety be made from recorded observations on 
this point, to bring them near the truth. The duration of intervals 
between shocks should also be carefuUy noted. 

3. Nature of the Shocks, — This is very frequently twofold : one kind 
throws the crust of the earth into a tremulous state, lliis was the 
nature of the shock of the 19th February. The second kind is of the 
nature of a concussion or blow, and does not always occur. Sometimes 
both of these are conjoined in one and the same shock, and the latter 
is felt generally in the middle of the former. 

4. Nature of the motion on the Earth's surface. — Tlirec different 
varieties of this have been observed. First, a horizontal motion by 
which bodies are, as it were, pushed horizontally forward. Second, a 
vertical motion by which they are lifted up and dashed down again. The 
conjunctiop of these two kinds of motion produces the third, which 
is of an undulatory character, piurtaking both of the horisiDntal and 
vertical movements. This kind is the most frequent of all, and })roduces 
those sensations of nausea, so commonly alluded to. 

5. Rents in the ground and subsidencies are very common accompani- 
ments of Earthquakes, and their appearance ought to be represented 
on pajicr, and their dimensions carefully measured, lliesc arc often 
accompanied by loud noises of various kinds. 

C. Meteorological phenomena are higldy important, and some curious 
and interesting relations have been observed, between these and the oc- 
currences of Earthquakes. This is especially true as regards the state of 
the barometer and thermometer, and the electric condition of the 
atmosphere. Such points therefore merit peculiar attention. 

7. Geological structure of affected District. — When the observer is 
qualified to furnish information relative to this, his remarks will be addi- 
tionally, important, as it has been observed, that in localities exhibiting 
certain geological features. Earthquakes always occur with much 
greater frequency than in others. Wherever powerful and extensive 
volcanic action has occurred, where faults and fissures communicating 
with the internal seats of disturbing forces are found, there Earthquakes 
occur with greater frequency and higher intensity, and they are fre- 
quently observed to pursue a direction, parallel tb that of the principal 
faults or fissures. 
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8. The direction of the Shock . — I iim not aware of any instrument 
having yet been actually employed for ascertaining this point, but the 
following simple apparatus has been proposed for the purpose by Prof. 
Babbage, in his admirable little volume on the Economy of Mjinufactures 
and Machinery ; and although it must be confessed, that several of the 
schemes he has proposed in that work, remind us a little of the designs 
of the sages in Swift’s College of Laputa, this is not one of them, but 
seems adapted to its proposed object. 

“ An earthquake,” he remarks “ is a i)heiiomena of such frequent 
occurrence, and so interesting both from its fe^ui■ul devastations, as well 
as from its connexion with geological theories, that it became import- 
ant to possess an instrument which shall, if possible, indicate the direc- 
tion of a shock, as well as its intensity. An observation made a few 
years since jit Odessa, after an Earthquake wdiich hajipencd during the 
night, suggests a simple instrument by which the direction oi the shock 
may be determined. 

“ A glass vase, partly filled with water stood on the table of a room 
in a house at Odessa; and from the coldness of the glass, the inner 
part of the vessel abq,vc the water was coated with dew. Several very 
perceptible shocks of an Earthquake happened between tiiree and four 
o’clock in tlie morning ; and when the observer got up, he remarked 
that the dew was brushed off at two opposite sides of the glass, by a 
wave which the Earthquake had caused in the water. The line joining 
the two highest points of this wave, was of course that in which the 
shock travelled. This circumstance which was accidentally noticed by 
an Engineer at Odessa,* suggests the plan of keeping, in countries sub- 
ject to Earthquakes, glass vessels partly filled with treacle or some 
unctuous fluid, so that when any lateral motion is communicated to 
tliem from the earth, the adhesion of the liquid to the glass shall enable 
the observer, after some interval of time, to determine the dir^tion of 
the shock. 

“ In order to obtain some measure of the vertical oscillation of the 
earth, a weight might be attached to a spiral spring, or a pendulum 
might be sustained in a horizontal ])osition, and a sliding index l)e 
moved by cither of them, so that the extreme deviations might he 
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indicated by it. This, however, w'ould not give even the comparative 
measure exactly, because a difference in tlic velocity of the rising or 
falling of tlie earth’s surface would affect the instrument.” 

Were observers always to employ vessels of the same dimensions, as 
lor instance hemispherical cups of earthcrn-warc, painted white interiorly, 
having a diameter of ten and a depth of five inches fixed on a standard 
a foot in height, and filled for two inches of their depth by a fluid as 
nearly as possible of the same tenacity as treacle, the observations made 
at different points would be comparable with each other, and it would 
perhaps be a simpler method of estimating the intensity of the shock, 
than either of those proposed by Professor Babbage, were a graduated 
semi-circular arc to be fitted inside the cup, and the difference between 
the highest and lowx\st points of the wave caused by the shock, to be 
observed from it. This difference would be in a certain degree propor- 
tional to tlje intensity, being greater, as it was greater and less as it was 
less ; and although it would after all be but a rough a])i)roxin|ation, still 
it would be interesting, and worthy of remrak. 

The discussion of all loctil obscr\^ations ought to be undertaken by 
one person, who by combining them properly, wo^ld be able to deduce 
general results of the highest interest. It may be long ere we can 
find any means of protection against the appalling, and aj)i)arcntly 
irresistible effects of such convulsion as Kartlupiakes, but if obser\-ation 
confirms the idea of their connection with a certain geological striu;- 
ture of country, we shall at least be able to point out where danger is 
to be peculiarly aj)prehciided, and by avoiding such localities, diminish 
the fearful records of death and suffering, by wdiich the occurrence t)f 
Kiu-thquakes has hitherto been accompanied. 

It M'ill afford the writer the highest satisfaction to l)c furnished witli 
detailed accounts of Earthquake shocks, in whatever part of India they 
may occur ; and in any cases in which the cxpencc of Postage may be a 
consiilcration to observers, he begs they will have no hesitation in forw^ard- 
ing their remarks to him “bearing.”* The subject is one of deep 
interest and importance, and the co-operation of observers in all parts 

^ • Comniuuications on the subject of Earthquakes may be addressed to the author at 
Saharunpore, I'pper India, or if preferred, he has no doubt the pages of this Journal 
will he cheerfully opened to them. 

Most unquestionably. Any number of copies of any suoL paper will be printed and 
alitchfd as a paiiipblet for (Rratis) distnbuUou. and distnbnled a.s required, or sent lo 
the author. 
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of the country is earnestly solicited, since it is only by wide-spread 
observations that justice can he done to the subject, and such obser- 
vations it is quite impossible for any single individual to collect 
satisfactorily. 

Saharanpore, 5lh April, 1842. 


Notice of the predatory and sanguivorous habits of the Bats of the genus 
Mvgaderma, with some Remarks on the biood-.wcking propensities of 
other Vespertilionidoi. By Edwaiiw Blytii, Curator to the Asiatic 
Society. 

Chancing, one evening, to observe a rather large Ihit enter an out- 
house, from wliich there was no other egress than by the door-way, 

I was fortunate in being able to j)rocurc a liglit, and thus to ^jrocced to 
the capture of the animal. Upon finding itself pursued, it tt)ok tlircc or 
four turns round the a])artment, wlien down droj)ped what at the 
moment I supposed to be its young, and wliich 1 deposited in my hand- 
kerchief. After a sowiewhat tedious chase, I then secured the object of 
my pursuit, which proved to be a fine prcgnaiit female of Megnderma lyra, 

I then looked to tin; other Bat which I had picked up, and to my consi- 
derable surprise, found it to be a small Vespertilio, nearly allied to the 
European V. pipistrellus, which is exceedingly abundant not only here, 
but ajiparently throughout India, being the same, also, to all appear- 
ance, as a small species which my friend Dr. Cantor jirocured in Chu- 
san : tlic individual now referred to wa.s feeble from loss of blood, which 
it was evident the Megaderma had been sucking from a large and still 
bleeding wound under and behind the car ; and the very obviously suc- 
torial form of the mouth of the Vampyre was of itself sufficient to hint 
the strong probability of .«uch being the case. During the vory short 
time that elaj)scd before I entered the out-house, it did not appear ^ 
that the depredator had once alighted ; but 1 am satisfied that it sucked 
the vital current from its victim as it flew, having probably seized it on 
the wung, and that it was seeking a quiet nook where it might devour 
the body at leisure. I ke])t both animals wrapped separately in my 
handkerchief till the next moniing, when procuring a convenient cage, I 
first put in the Mcgaderma, and after observing it some time, I placed the 
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other Bat with it. No sooner was the latter perceived, than the other 
fastened on it wdth the ferocity of a Tiger, again seizing it behind 
the ear, and made several efforts to fly off with it, but finding that 
it must needs stay within the precincts of the cage, it soon hung by the 
hind-legs to one side of its prison, and after sucking its victim till 
no more blood was left, commenced devouring it, and soon left no- 
thing hut the head and some portions of the limbs. The voidings 
(jbserved very shortly afterwards in its cage resembled clotted blood, 
which will explain the statement of Steedman and others concerning 
masses of congealed blood being always observed near a patient who 
has been attacked by a South American Vampyre. 

Such, then, is the mode of subsistence of the Megaderms. The 
sanguivorous propensities of certain Bats inhabiting South America have 
long been notorious, but the fact has not heretofore been observed of 
any in thq, old vrorld* ; juid the circumstance of one kind of Bat preying 
upon another is altogether new, though I think it not impn)bable that 
the same will be found to obtain (to a greater or less extent) among the 
larger species, if not throughout the wdiolc extensive allied genus of 
Rhinolophus, (or the horse-shoe Bats,) which, lik^ Megaderma, are pecu- 
liar to the Eastern world. 

It may api)car strange, that with the multitudinous attestations 
ascribing blood-sucking habits to certain Bats of South America, natu- 
ralists have been found unwilling to credit the statement, as instanced by 
Mr. W. S. McLeay, who, in a note api)endcd to the remark that a 

♦ Thftre are, it is true, certain vague statements, but quite unworthy of credit, 
ascribing sanguivorous habits to the Pteropodes. Thus Dc Vaux, in hi^ * Letters 
from tlie Mauritius,’ (p. 05), describes these animals to “feed indiscriminately on 
fruit, small warm-blooded animals, and insects, as well as to suck the blood of men 
and cattle ” ILit were this the case, the fact would assuredly he well known in India, 
whore “I'ljiiig Foxes,” as they are termed, are so very abundant. Of one brought 
alive into France, it is indeed stated, that during the voyage, on one occasion when 
its food ran short, it fastened upon a dead fowl, and matle a meal of part of it; and 
from that time animal food was occasionally given to it but I doubt much whether 
this was a natural appetite of the creature, from ohservatiou of one exhibited in Eng- 
land by Mr. Cross, of the Surrey Zoological Ganlens, and puffed by him in advertise- 
ments and hand-bills as the wondrous “ Vampyre.'* This animal would eat nothing but 
fruit and vegetables, and constantly refused insects, a variety of which I oft'ered to it. 
It was lame, and appeared fund of being noticed. Hence 1 am also inclined to doubt 
a statement which 1 have somewhere met with, to (he eflect that the little Kiodotc is 
partly insectivorous, this animal being known with rertaintj to feed largely on the 
fruit of the JSut/entee. 
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])articular species of butterfly, inhabiting Cuba, is much preyed upon to- 
wards the evening by diflerent species of Bats, adds “ principally tlic 
P/iillostoma Jamaicense [Arctibeus Jamaicensis, Leach]. By the way,** 
remarks this observer, “ in the 2d edition of the Rvgnc Animal, the 
author says of the Phillostomes, * Cc sont dcs animaux d*Amerique, 
qui ont Thabitude de sucer le sang des animaux I can only say that 
this is not only quite untrue as respects the Cuban species, but perfectly 
impossible [!]. The Ph. Jamaicense, for instance, lives on fruits and 
wdnged insects, in search of vrhich latter it will be found in bed rooms. 
The Vampyre Bat of South America is also a PhyUostoma of Cuvier 
and GcoiFroy ; but until some person having pretension to the name of 
naturalist shall establish the fact on personal observation, I sh;ill as 
readily believe that it sucks the blood of men as that the Caprimulgus 
sucks the milk of goats.** — Trans. ZooL Soc., I, 187. 

This is rather a sweeping denunciation of the detailed assertions of 
CondaminepSteedman, and a host of others, though there is now every 
reason to conclude that Mr. McLeay is perfectly correct, so far at least 
as regards the Phylloslomata attacking large imiinals ; and concerning 
this genus, too, he mentions a fact which is not generally known, stat- 
ing that its members arc partly frngivorous. ‘ l*hc same is, however, 
also noticed by Mr. Swainson, who informs us, (Class. Quadrupeds, p. 
‘J4,) that “ several of the Brazilian Bats are likewise frngivorous, and 
to such a degree, that we remember never having been able to secure a 
ripe fig frcjin a garden we possessed at Pernambuco, and where many of 
these trees grew : nets, indeed, were spread over them, but the cunning 
animjils seemed to have the instinct of mice ; they crept under the 
smallest o})cning, and completely baffled our endeavours to stop their 
j)luiiderings.” But this author also notices the sanguivorous habits of 
at least some South American species, mentioning that, “ Our horses 
and mules, after having arrived at the end of a day’s journey, aqfl been 
turned out to graze, w'oiild be brought in by the guides in the morning 
with their shoulders covered with blood.’* 

*1 o be brief, in all instances wherein the habits of the Phillostomata 
have been directly observed, the result has ccjrrespondcd with the almvc 
statements. Mr. Waterton, for example, tells us, in his celebrated 
‘ Wanderings,’ As th?rrc was a free entrance and exit to the Vampyre 
in the loft where I skq)!, I had many a fine opportunity of paying atten- 
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tion to this nocturnal surgeon. He does not always live on blood. 
When the moon shone bright, and the fruit of the banana was ripe, I 
could see him approach and eat it. He "would also bring into the loft, 
from the forest, a green round fruit, some tiling like the wild guava, 
and about the size of a nutmeg. There was something, also, in the 
blossom of the suw^arre nut tree, which was grateful to him ; for on 
coming up a creek, on a moonlight night. I saw several Vampyres flut- 
tering round the toj) of the suwarre trees, and every now and then the 
blossoms, which they had broken off, fell into the water. They certain- 
ly did not drop off naturally, for on examining several of them, they 
appeared quite fresh and blooming. So I concluded the Vampyres 
picked them from tlic tree, either to get at the incipient fruit, or to 
catch the insects which often take up their abode in flowers. 

“ There arc,*’ according to Mr. Waterton, “ two species of Vampyre 
in Guiara, a larger and a smaller. The larger sucks men and other 
[mammiferous] animals ; while the smaller seems to confine^tself chiefly 
to birds. I learned from a gentleman, high up the river Demarara, 
that he was completely unsuccessful witli his fowls, on account of the 
small Vampyre. He shewed me some that chad been sucked the 
night before, tuid they were scarcely able to walk.** He then proceeds 
to give a humorous account of his companion, a North Briton, who 
had been bitten by one of these creatures, and lay muttering impre- 
cations on the whole race of them. “ As soon as there was light 
enough,” writes Mr. Waterton, “ I went to his hammock, and saw 
it much stained with blood. ' lliere,' said he, thrusting his foot out 
of the hammock, ‘ see how these infernal imps have been drawing my 
life’s blood.* On examining his foot, I found that the Vampyre had 
tapped his great toe : there was a wound somewhat less than that made 
by a leech ; the blood w^as still oozing from it. I conjectured he 
might have lost from 10 to 12 oz. of blood. 

“ I had often wished,” continues this observer, to have been once 
stung by the Vampyre, in order that I might have it in my power to 
say it had really happened to me. There can be no pidn in the opera- 
tion, for the jjatient is always asleep when the Vampyre is sucking 
him, and as for the loss of a few ounces of blood, that would be a 
trifle in the long run. Many a night have 1 slei)t with my foot out 
of the hammock, to temjit this winged surgeon, expecting that hr 
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would be there ; but it was all in vain ; tlie Vampyrc never sucked me, 
and I could never account for his not doing so, for we were inhabitants 
of the same loft for months together/’ — (jip. 174 — 9). 

The very oljvious inference is, that the large Phyllostomata, which 
Mr. Waterton, in common with Stcedman and the mass of other 
narrators of the doings of the Vampyre, have accused of this blood-suck- 
ing propensity, are totally innocent of the charge, as regards at 
least their attacking human beings or other large animals ; but that 
there does exist a true Vampyrc, capable of inflicting wounds such as 
described, w'hich most assuredly the formidable canines of the Phillos^ 
tomata are quite unfitted for, is equally evident from the above cited testi- 
mony alone. According to Condaminc, " The Bats, which suck tlie 
blood of horses, mules, and even men, when they do not secure them- 
selves from them by sleeping under a tent, are a nuisance, common to 
most of the hot countries of America, and some of tliem«sire of a 
monstrous bigness [.^]: at Borja, and in divers other places, they have 
entirely destroyed the great cattle, which the Missionaries had introduc- 
ed, and which had begun to multiply in those parts.’" In corroboration 
of this account, an accoijiplished modern traveller, Mr. Schomburgli, has 
assured me, that at Wicki, on the river Bferbice, no fowls could be 
kept on account of the ravages of these creatures, which attacked their 
combs, causing these to appear white from loss of blood. (loats resist- 
ed them bc.st, but even hogs were attacked l)y them. 

In the report of the Committee of the French Academy, upon the 
results of M. Alcide d’Orbigny's late expedition, published in the ‘ Nou- 
vellcs Aunales du Museum," III, 90, we are informed, that “ l^aiis I’ordre 
des Cariiassiers, M. d’Orbigny a surtout etudie Ics Vampyres, dont il 
a pu confirmer les habitudes de succr le sang des aiiimaux, ct mcmie 
de riiomme, et ccla sur ces gens et .sur les mulcts de sa caravanne. 
Ij’avidite de ces animaux pour Ic sjing e.st telle, que les naturek sont 
obligees pour y soustraire de passer la nuit dans des moustiquaires, et de 
renfermer soigneusement leurs poules ct autre animaux domestiques. Lc 
Vampyre choisit, en general, la nuque, le cou, ou le dos de la vietime, 
afin qu’clle puisse plus diflicilcmcnt s’en d’ebarasscr ; auqu"clle fait 
cepandant en se roulant sur le dos."' 

Thus far w e have .still Tio satisfactory information as to what is the ]^cal 
depredator, for not only is there strong presumptive evidence that tliis 
cannot be the Phillostoma, as currently suppose^, .but the real liabits of 
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this group, so far as positively observed, would appear to be solely frugi- 
vorous fuid insectivorous. To Mr. Charles Darwin we owe the 
solution of this mystery. “ The Vampyre'\ writes this accomplished na- 
turalist, “ is often the cause of much trouble, by biting the horses on the 
withers. The injury is generally not so much owing to the loss of 
blood as to the inflammation which the pressure of the saddle afterwards 
produces. The whole circumstance has lately been doubted in England* 
and I was therefore fortunate in being present when one was caught on 
a horse’s back. We were bivouacking late one evening near Coquimbo, 
in Chili, when my servant, noticing that one of the horses was very 
restive, went to see what was the matter, and fancying he could distin- 
guish something, suddenly put his hand on the beast’s withers, and 
secured the Vampyre. In the morning the spot, where the bite had been 
inflicted, was easily distinguished from being slightly swollen and bloody. 
The third day afterwards we rode the horse without any ill effect. 

“ Before the introduction of the domesticated quadru])cd»,” continues 
Mr. Darwin, "‘the Vampyre Bat probably j)reycd on the Guanaco, or 
Vicugna, for these, together witli the Puma, and Man, were the 
only terrestrial mammalia of large size, whiclk formerly inhabited the 
northern i)arts of Chili, This species must be unknown, or very rare, in 
Central Chili, since Molina, who lived in that pait, says that no blood- 
sucking species is found in that province.” 

The specimen here referred to, is now deposited in the Museum of the 
Zoologicnd Society, and is rcferriblc to the genus Desmodus of Prince 
Maximilian of Saxe Nicud, or Edostoma of d’Orbigny, dificring very 
widely in its dental characters from Phillostoina, or indeed any other 
animal previously known. Its entire structure is expressly modified for 
the Vampyre's mode of subsistence. It has only two ui)per incisors, 
corresponding to the ordinary middle pair of the Primates generally, 
and vdiich, ordinarily larger than the others, here attain their maxi- 
mum of development to the exclusion of the latter: they iu*e large, and 
of singular form, approximated, and occupy the whole space between 
the canines, arc longitudinally bent abruptly inward near the median 
line, and prolonged and acutely pointed at the tip of the bend, being 
received into a cavity or sheath behind the lower incisors when the 
mouth is closed, the under-jaw consequently projecting beyond the up- 
per : together with analogousl ancet-shaped canines, which are thinly 
compressed laterally ; they form an admirable instrument for blood-let- 
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ting, inflicting a triple jiuncture like that of a leech : the lower ca- 
nines are small and not compressed, and there are four bilobate inferior 
incisors, the medial separated by a wide interval. Instead of the sharp- 
ly tuberculated molars of the Phyllostomes, and of that division in parti- 
cular styled Vampyrus by systematists, there are even no true molars 
whatever, intimating that the accustomed food requires no mastication ; 
but there are two false molars immediately behind the canine in the up- 
per-jaw, and three antagonizing with them in the lower, that present 
only keenly cutting edges, adapted for severing in the manner of a pair 
of scissors. Nor is this all: — as in carnivorous animals, wherein the food 
is more readily assimilated, the intestines are consequently less prolong- 
ed than in vegetable-feeders, so in the present most remarkable genus, 
where blood — warm from the living veins, and even quickened by 
the vital prineijile, — constitutes the aliment, the intestines (as I have 
been informed) proceed almost straight to the anus. In short, we have 
here an animal duly organized for the mode of life so often described, 
which the Phillostomata are not ; and there can scarcely be a doubt 
that numerous species of Desmodus exist in tropical America, being 
everywhere the veritable Vampyres which attack man and other 
large animals, as a gcfneral rule during their sleep, and inflicting 
wounds so gently with their keenly pointed and lancet-like instru- 
ments of incision, that no sense of pain follows to awake their victim. 
Nevertheless, admitting the great probability of this, there still re- 
main some matters for further explanation, to which my discovery 
of the predatory habits of the Megaderma seems to afford a key. 

Among the South American Vespertilionidce having teeth of the 
ordinary • conformation. Professor Bell describes the tongue of the 
Phyllostomata to have a number of w'art-like elevations, so arranged 
as to form a complete circular suctorial disc, when they are brought 
into contact at their sides, which is done by means of a set of muscular 
fibres, having a tendon attached to each of these warts.’'* ^ow, 
for what purpose can this be ? For drawing forth the juices of fruits ? 
I suspect not : and Spix, it may be remarked, expressly designates his 
Glossophaga ampleadcaudata, (which, however, presents another modi- 
fication of the tongue, this being slender and elongate, and furnished 
with hair-like papillae,) Sanguisuga crudelissima, a very cruel blood- 
sucker; an expression which would seem to imply habits analogcus 

* Dr. Todcl’^ (’yet, Anat, and Phys., An. (,’heiroptera 

• • M 
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to those of the Megaderms ; for these bite away at their victim in savage 
earnest, while drawing the life-blood from its veins. In short, there are 
two classes of blood-sucking Bats, — one gentle and insidious, which 
attack any large animal during its sleep, are expressly organized for 
this purpose, and doubtless derive their whole sustenance in this way, — 
and another openly rapacious, which ferociously attack (it may be pre- 
sumed) any small warm-blooded creature that they can master, and 
more especially, it is probable, prey on the smaller and weaker members 
of their own tribe, first drawing their blood, and tlien devouring them, 
as instanced by the oriental Megaderms ; and to this latter class, I ima- 
gine, many of the large leaf-nosed Bats of South America appertain 
(though also known to feed both on fruit and insects), and probably 
also at least the larger Rhinolophi,*' 

With regard to the Megaderma lyra, I am of opinion (founded 
on further observation of the captive animal), that it is in no degree 
whatever frugivorous, and the structure of its mouth would imply 

V 

that it is no insect-hunter ; neither do I think it evinces any dis- 
position to attack small birds, cither at roost ox moving : but I 
am led to infer that the smaller Vespertilionidie constitute its main, 
if not sole, subsistence, and suspect that these are seized while on the 
wing, and carried off to be devoured at leisure in some quiet recess, 
the preyer meanwhile sucking the vital fluid from the neck of its 
victim. There is more energy about it than I have observed in any 
other kind of Bat, at least during the day : go when you will, it is 
always lively and on the alert ; and the expression of its physiognomy 
is far from-' dull, having comparatively large eyes for a Bat, which are 
bright and prominent. The species does not appear to be lare about 
Calcutta. 

I may further remark, that the inguinal teats are well developed in 
this genus, as in the Rhinolophi ; equally so, indeed, with the pectoral 
teats, insomuch that no one who examined them could suppose that 
they are mere sebaceous glands, as suggested by Prof. Bell in the 
case of the Rhinolophi. This fact is not uninteresting with relation 
to the described position of the teats in the genus Cheiromys. 

• The tongue of the Megaderms presents nothing remarkable in its conformation; 
but the lips are, in this instance, expressly modified fJr suction, which is not the case 
icf Phyllostofna. It is not unlikely that the West Indian genus Mormoopa, of Leach, 
18 another raptorial fonu. 
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Proceedings of the Asiatic Society, 

{Frula*! Evening, 4ith March, 184i£.) 

The Uon’ble the President in the Chair. 

Tlic following Books were presented : — 

Boukx received for the Meeting, on the ^th March, 1842. 


The Calcutta Christian Observer, new series, vul. 3(1, No. 27, March, 1842, .. P 
The Oriental Christian Spectator, 2d scries, vol. 2d, No. Pith, Dec. 1841, and 
vol. 3rd, No. 1st, .January 1842, •••• •••■ P 

YarrelPs History of British Birds, part 27, London, October, 1811, P 

The Annals and Magazine of Natural History, vol. 7th, No. 47, and vol. 8th, 

No. 49, September and October, 1841, London, P 

London, Edinburgh, and Dublin Philosopical Magazine and Journal of 
Science, 3rd series, vol. 19th, Nos. 123-124, September, and October, 1811, 
l^onclon, •#.* .... .... .... .... 1^ 

Memoir of the Royal Astronomical Society of London, 1840, vol. 11th, •••• 1 

Journal dcs Savants, Juin d Juillet, 1841, Paris, 2 

Proceeding^ of the Geological Society of London, vol. 3rd, part 2nd, No, 76, 
1841, •••• •«.* .... .... •••. .... •••• P 

Sykes’s Notes on the Religious, Moral, and Political State of India, London, 

1811, .... .... .... .... .... .... .... •*.. 1 

Sykes,’s Fishes of the Dul^hun, 1 

The Calcutta Literary Gleaner, vol. 1st, No. P 

M (‘Cosh’s Medical Advice to (bo Indian Stranger, London, 1811, 1 

Three Volumes of Dewan and Masnevi, by Hakeem Rookeen-Uddeen of Kashaud, 
in good preservation, perfect, MSS. complete and well written, were offered for 
sale. Referred to the Committee of Papers. 

The following letter from Mr. Csoma Dk Konos was read. 'I'he account referred 
to, accompanied it: — 

I’o ri. T oitncNs, Esq. * 


Secretary to the Asiatic Society of Bengal, ^c. 


Si u,— Since I am about to leave Calcutta, for a certain period, to make a tour in 
Central Asia, if possible, 1 beg you will receive and keep this memorandum, after you 
have coininuniratcd it with the Asiatic Society. 

1 respectfully acknowledge, that 1 have received many benefits from the ^Asiatic 
Society, although I have declined always to accept the allowance of fifty rupees, which 
they generously granted me in 1829, 1831, and 1841 ; since the Governments allow- 
ance to me, during several years, was sufficient for my support. 

1 intend to return again to Calcutta, and to acquaint the Society with the results of 
my travels. But, in ease of my death on my intended journey; since I sincerely 
wish the prosperity, and pray for the long continuance of this noble establishment, 1 
beg to leave my Governmenf Securities, as also the Books and other things now taken 
with me, at the disposal of (he Asiatic Society, delivering herewith to you niy*Iast 



272 


Asiatic Society. 


JKo. 123 . 


account of the Slst of January 1812, with the Government Agent, who i« tny attorney ; 
and with whom the Promissory Notes are kept, and who will favour me, once a year, 
with the interest on those papers. 

Since 1 purposely decline every correspondence with those in Europe, 1 beg you 
will kindly excuse me, if any letter or packet should be sent to me, do with it as you 
think best. 

1 remain with much respect, 

Sir, 

Your most obedient Servant, 

Calcutta, 9tA February, 1812. A. Csoma Dk Kokos. 


The Secretary was requested to reply to Mr. C'boma, expressing the Society’s 
willingness to accept the Tmsteeship of his funds for his beiiedt, its earnest desire to 
forw'ard his view’s in India in every possible way, and to render him any assistance ; 
as well as its willingness to receive any further directions as to his funds; and its 
best wishes for his welfare and safe return from his entcrjirising expedition into 
Ilootan and Tartary. It was also determined, that a copy of Mr. Csoma’s letter 
should be transmitted to the Government Agent. 

i'he following letter from Professor Wilsov was also read ; — ^ 

East India House, 3U/A October, 1841. 

My DEAR Sir,— In a short letter I sent you by Mr. Coles, 1 informed you, that the 
copies of the Travels of Messrs. Moorcroft and Trcbeek, which had been distributed 
here, were distributed in the name of the Society, and thaUiny Societies not induded in 
the list to which the Asiatic Society might wish to extend the presentation copies, might 
probably be supplied with them from those I had retained. They cannot be many. I’he 
book is not of much interest to Oriental scholars, and there are not many individuals or 
Societies in communication with the Asiatic Society engaged in other than Oriental 
literary inquiries, 'rhe chief purpose of my addrc.ssing you at present, however, is to 
ascertain the possibility of procuring subscriptions through the Society for a work 1 
have just published. Ariaiia Antiqua, an account of the Coins and Antiquities of 
Afghanistan ; ibis a description in fact of Mr. Masson’s Collections, and of some others 
at the India House. It is a goodly quarto volume of some 40U pages, and ia intended 
to be a resume of all that has been written on the Bactriaii 'I’opes and Coins. The 
text is illustrated by engravings of sundry Antiquities, of all the Topes opened by Mr. 
Masson, and of many hundred Coins from those of Eiithyrlemus to those of the first 
Mahommedan invaders of India. The expence of the book has been liberally defrayed 
by the»Court of Directors, who lake part of the edition, out of which they will 
• send a few topics to Bengal, from whence the Society will no doubt be supplied. The 
remaining portion, 300 copies, the Court has presented to Mr. Masson’s mother, and it 

is for her benefit that the subscription is proposed. The price in England is 2 Guineas 

allowing for oxpeiices,&c. the Indian subscription rate should be 1 imagine 25 Rupees. 
If you can procure any name from amongst those interested in Mr. Masson and his 
pursuits, and will send them to me with information how the subscription is to be rea- 
lised, (or jirrhaps it would be advisable to deposit the amotint with some agency house, ) 
1 w^ll take care that all such copies an may he procurable shall be forwarded. Mr. 
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Lewu (Ma!ii:»oii) has Home of the copiet^ subscribed for here, and expects soms from 
Hotiibay, so that there will not lie many left fur Bengal. 

Yours very truly, 

H. 11. Wilson. 


A III AN A ANTIQUA, 

Just published by Professor Wilson. 

An account of the Coins and Antiquities of AiTghaniatan, bciiig a description of Mr. 
Masson’s Collections, and others at the India House, in one vol. quarto, pages about 
400. The text illustrated by engravings of sundry Antiquities from all the Topes 
opened by Mr. Mass<in, and of many bundled Coins, trom those of Euthydcinus to tha 
first Mahommedan invaders of India. 

A few copies can be yet subscribed for in India, and the Secretary of the Asiatic 
Society will be glad to register names, with references for payinent in Imlia or Eng- 
land. Indian Subscription rate about 25 Rupees. 

It was determined, that the work should be advertised in the Journal, and the 
Society .sliould there state its readiness to become Agents for those >vliq might 
desire to subscribe for it. 

A second letter from Professor Wii.son of Ist November IBil, referring to the 
incomplete nurabens of volumes of the JVlahabarat was read, and referred to the 
Librarian and Accountant to report upon. ^ 

I’lie AiiiiuhI Statement pf the accounts of the Society’s Booksellers, Messrs. 
W. H. Am.i-n and Co, was also read, and with its enclosures referred to the 
Lihrarian and Accountant. 

Bead a note from .T. W. Boiibiiis, F.sq. forw'arding a highly intcie.sting account 
of the erujition of the Volcano of Kilauca, (Sandwich Islands,) publi.shed in Iho 
Boston Baptist Mis.sionary Magazine for August IB41. 

Bead a letter from Lieut. Tickii.i., Kolehan, to the (’urator, advising the 
dispatch of ihc skins of a Gaur and a Saumer, prepared for tlic purpose of setting up 
in the Museum. A paper of measurement of the Gaur accompanied this letter, 
which will appear in the Journal. 

The recovery of Capt. Hehuert’s valuable Catalogue of the Himalayan Geologi- 
cal Specimens, collected during his survey, was announced to the Society. These 
valuable MSS. which had been the objects of most a^xiou^> .search on tlie part 
of the Secretary and the Acting Curator, Mr. Piddinton, and of which almost all 
hope had been abandoned, were fortunately traced, through the assistance of 
Mr. Wilkin, late Mining Assistant in Kemaon, to that district, where they were 
found to be in the bands of J. H. Batten, Esq. C. S. Assistant Commissioner, 
Kemaon, from whom a letter was read, stating, that they would be .shortly sent down 
upon his return from a tour of duty in the district. 

Bead a letter of the 24th*February last, from Major Tiio.s. Wilkinson, Resident 
of Nagpore, announcing the dispatch from Nagpore of a facsimile of an Inscription, 
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from a large stone found at the village of Aiirung in Chutteesgurh, about 200 miles 
fast of Nagpoor, to which place, however, the stone had been brought by him. 

'I'he Inscription has since been read ; it is without date, hut Jloodliist, and of 
about A. D. 850. The following is ah abstract of it : — 

Abstract. 

** There was a Raja named Surya Ghose, who on the sudden death of his infant son, 
being overwhelmed with grief, and conscious of the instability of the wordly pursuits, 
caused a magnificent building to be erected for the refuge of Jiboneef, (Ascetics). After 
a long series of years, he had another son, who was afterwards publicly known by the 
celebrated name of Udayana. 

** Udayana had four sons, among whom Bhahadeva was the youngest. Ilis son was 
Ranakeskardt who was the last Raja of that line. He repaired the palace of the 
MooneeSy which had once been erected by his great-grandfather, and injured by time. 
Further, he caused many gardens, tanks, wells, and many charity houses to be made 
throughout.’* 

Read a letter of Mr. Stefa no Mon ricand, Administrateur du Musee Acad^mi- 
que a Geneve, addressed to the late Mr. Uenhon, C. S. proposing to exchange 
specimens of Shells with him. This letter was transmitted to the Society by Dr. 
Wise, B. M. S. ; but it was thought right that it should be referred in the first 
instance to Mr. Benson’s executors. 

La Commission de la Bibliotbym de la Ville de Berne, acknowledged the receipt 
of the 18th volume of the Society’s I'ransactions throng)^ their President, M. Ciias. 
TEEHLEDEn. 

Read a letter from G. A. Busiiby, Esq. Secretary to Government, General De- 
partment, transmitting copy of a letter from the Military Board, with copy of one 
from Capt. Tremkniieere, and a box containing specimens of Magnetic Iron 
Ore, Sulphuret of Antimony, and of Mergui Coal. 

Read a letter from Lieut. H. K. Sayers, S. P. H. M. 3lst Regt. offering for the 
.Toumal of the Society, Recollections of a Visit to Madura, the capital of the Bullom 
Country, Western Africa. 

For the Contributions and Presentations, thanks were accorded. 



ADVERTISEMENT. 


The ** PaleBologica’* I published in the year 1832, as well as my 
work on fossil bones of the country of Georgensgmilnd (1834) und 
my palaeontological treatises contained in the Transactions of Aca- 
demies and varitms Natural Societies, were so favourably received, that 
since some years I have been honoured with specimens of similar fossil 
organic remains of a former world, which on examination, offered 
important matter for results about fossil bones of the Mammalia, Rep- 
tiles, and Birds. Whilst these rare treasures were imparted to me 
by public and private collections of Germany, Switzerland, and the ad- 
jacent countries, with a readiness deserving every encomium, 1 am re- 
quested from different parts, not to publish my inquiries separately, 
but in a particular work. In order to satisfy such unbounded con- 
fidence an^ kind desire, I am willing to advance a work under the 
above title referring to the Fauna of a primitive world, which will 
contain my inquiries about fossil bones. As it is impossible to give a 
complete insight with this advertisement, ^ it will sufHce, to form a 
judgment of its worth, by citing, that this work, among the rest, will 
treat — of fossil bones of Pachydermata (Mastodon, Rhinoceros, Palse- 
otherium, Dinotherium, Tapir, Microtherium, &c.), Ruminantia (Palseo- 
meryx, Orygotherium, &c.), Rodentia (Lagomys Oeningensis), Car- 
nivora (Harpagodon, Pachyodon, &c.), Tortoises, Sauriens, Frogs, and 
Birds, which have been found in beds of Lignite or Brown-coal in 
Switzerland and in other deposits of Molasse in this country, as well as 
in the pits of pisiforme Iron ore or Moskirch, in the calcareous marl near 
Oeningen, the gypsum near Hohenhoven, in the strata near Weisenau, 
and in other tertiary strata ; of the skeleton parts of the marine Mam- 
malia, called by me Ilalianassa, which very well designates the upper^ 
tertiary formations of our part of the world ; of remains of Sau- 
riens, Tortoises, and Birds from the cretaceous group (in the canton of 
Claris, &c.) ; of the Plateosaurus from the Keuper ; of the teeth of the 
Ischyrodon ; of Sauriens and Tortoises from the famous formation of 
the lithographic limestone of Solenhofen ; by the co-operation of 
the President Baron Andrian and the Count Munster, of the re- 
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markable* Saurieiis of Muschelkalk (Nothosaurus, Pistosaurus, Charito- 
aaurus, &c.) ; and of the other fossil vertebrated animals. 

As to the present eager pursuit of historical investigations about 
the constitution of the earth and the development of its organic 
types of animal life, there can be no better evidence than the remains 
of animals in the crust of the earth, amongst which the vertebrated 
animals are no doubt of the greatest importance. Thus if we add the 
creatures produced by the earth in a primitive age to the number at 
present only, we are able to estimate the riches of the whole crea- 
tion, and to explain the alternations resulting from the sublime laws of 
nature. I am confident, therefore, that the publication of a work like 
this, containing anatomical and geological discoveries of a former 
world, will be readily promoted. 

The work will appear in several numbers, the price of which shall 
be calculated, as is customary with such works, after ^he number 
of sheets in German, printed in Latin letters in gr. 4", and according 
to the number of tables in fol**. with plates after my owm drawings, or 
executed after my immediate direction. As g^in is not the object of 
this publication, the lowest price cannot be determined before I know 
the number of subscribers ; the number of copies will not exceed much 
the number required, and the price in every case, will not be higher 
than that of similar works. The subscribers will please to send their 
direction to the author by the post, or by well known libraries, 
but plainly v'ritten. The list of subscribers will be Joined to the 
work. • 


IIkkman von Mkyku. 
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Notice -of the Mammals of Tihe^^ with Descriptions and Plates of some 
new Species, By B. H. Hodgson, Esq., Bengal Civil Service. 

Very little is known accurately of the Zoology of Tibet. •Hhving 
lately receii^d some valuable materials for its illustration from Digur> 
chee and Lassa, 1 purpose, with the aid of these specimens, and of infor- 
mation procured orally and from books, to give a cursory notice of the 

subject*: • 1 

CARNIVORA. 

FELID.fi. 

1. GenufVelis, F. Uncia. Exactly answers Buffon's description, and 
is evidently the representative in high latitudes of the tropical Leopards. 
Equal in size to a Leopard of the largest dimensions, and distinguished 
not only by its long pelage and very thick tail, thicker even than in 
Macrocelis, but als^y its massive structure and for the comparative 
absence of compression in the talons, wherein there is a vague approach 
to Cvnailurus. Iiength from snout to vent about four feet, and the tail 
to feet. Never met with on this side the snows, and is said to 
belRowardly unenterprising animal compared with the next specjgs.* 

^ 2. Felis Macrocelis. Found on both sides of the snow in lofty Cisal- 
pine sites as well as in Tibet ; osculant in habitat, and in structure be- 

* There is a fine stuffed specimen of Felis uneia in the British Museum, procured, 1 
believe, in the North of Persia, from which locality, CoL Hamilton Smith also saw a 
skin ef this species, which he has represented in Griffith’s Animal Kingdom, II, 469. 
1 am not certain that the F. irbis, or long-haired Altaic Panther, of Humboldt and 
Ehrenberg is distinct from fhe Ounce, but have no description of the Irbis to refer 
to.— Our. As. Soc. • 

No. 124. New Series, No. 40, 2 o 
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tween the typical pards of the south and of the north ; agrees with the 
last in its massive form, long full fiir and thick tail, which last, however, 
is proportionally longer and hardly so thick. Macrocelis is further dis- 
tinguished remarkably by the unusual length, slenderness, and insulation 
of the canines. In these hills, Europeans frequently confound it with the 
Leopards, thereby increasing the dif&culty of deciding how many true 
pards there be, though its dull hue, and the more chain-like linear form 
of its marks ought at once to prevent such mistakes. In size too it is 
considerably less than the true Leopard ; but its body has a length from 
snout to vent of about 3-J feet, and the tail is nearly 3 feet more. I have 
several skins procured in the KachSr of Nepal, in Sikim, and from 
Digurchee in Tibet. The animal is most fierce and destructive among 
the flocks.* 

3. Felis Lynchus, Lynchus Europocus vcl Vulgaris. Answers exactly 
to the common type. Is never seen in India any where on this side of 
the Hemdchal, but is common in Tibet. Possess two skins /rom Lassa, 
one of which exliibits dimensions in excess of those usually ascribed to 
the species by authors. Snout to rump 38 inches, tail 9^ inches.f 

4. Felis Nepalensis, necnon Bengalensis. Pqsscss one skin brought 
from beyond the snow, where however the species is rarer much than 
in the Cisalpine forests. 

5. Felis Domesticus. The house Cat is common in Tibet. My collec- 
tion exhibits from Lassa three skins, two black, and the third fawn and 
white one, with 9 to 10 caudal rings on the paler ground. 

6. Felis Nigripectus, Mihi, new.J Size and general proportions of 
Catus, structure typical. Fur very rich and soft, consisting mostly 
of the inner woolly piles, the longer and hairy ones being scanter ; 
average length of the latter 1^ inch, with some few hairs as much 
as 2^ ; average length of the former or inner fleece, 1^ inch. General 
hue pfescent pale cat-grey, like Chaus, but paler and fading into rufes- 
cent hoafy without any black tipt piles below and on the limbs : pads 

* That this fine species, originally discovered in Sumatra, should also inhabit Tibet, 
is a remarkable circumstance. — Cur. A\i. Soc. 

f There are four distinct species of European Lynxes; and the dimensions above 
given would seem to refer this one to F. cervaria : but 1 will prepare a monograph 
of the group. — Ibid. 

X Clearly the F. manul of Pallas, a description of which may be found in Shaw’s 
Zoftlogy, 1, 302, and which Mr. Hodgson has thus the merit of further establishing, 
inasmuch os it has been regarded as a doubtful species. — Ibid. 
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postcally deep rusty : whole chest and front of neck and part of belly 
confluently sooty black, terminating forward near the ears homwise 
or crescentwise : on the crown of the head several series of black dots 
disposed more or less linearly and lengthwise. On the cheeks from 
eyes to articulation of jaws two sub>parallel zigzag lines of jet black, 
five to seven straighter lines and less deep in hue laid tronsversly across 
the lower back, and blending gradually with the caudal rings, which 
are, including the small black tip of the tail, about nine in number. 
These rings of the tail ore narrow, with large intervals diminishing 
towards its tip, as the interstices of the dorsal bars do towards the tail’s 
base. The caudal rings are perfect all round, save the two basal ones 
that are deficient below, whilst the two apical ones, on the contrary, arc 
rather wider below and nearly or quite connected there ; rings and tip of 
the tail black outside the arms and tlughs two or three transverse 
black bars more or less freckled with the grey hairs of tlic bodj. , Ears 
outside grejf like the back, but jialer : Ears small and much rounded : 
tail medial, thick and cylindric ; mystaccal and other bristles, some 
black, mostly rufescent hoary : outer fur or longer piles quadrannulate 
from the base with hoa^, blackish, pale rufous and black ; but on the 
lower surface of the animal these piles ore bianhulatc only with dusky 
at base, and the rest rufescent hoary, except on the large pectoral dark 
mark, throughout which tlie shorter piles arc wholly dark, and the 
longer tlie same, save at their mere bases ; Inner fur, above or generally, 
slaty black towards the roots; pale rusty towards the tips. Sexes 
alike, female less in size ; J^ength from snout to vent 22 to 24 inches, 
mean height 11 to 12, length of tail 10 to 11. * 

Remafk , — Possess three specimens, the youngest shewing the marks 
most clearly, which in the others are grizzled with hoary ; in one sjjeci- 
men the tail appears thin, and shews the rings very glaringly, owing to 
the outer or longer piles being wanting. Found in the wild state ge- 
nerally throughout Tibet, where all cat skins, tame and wild, arc much 
prized for lining dresses, and the animals for food by the Chinese locat- 
ed there.* 

* There is a Felis inconspicua^ Gray, suspected to be from Nipul, and described in 
Mag, Nat. Hist., N. S,, I, 577. “ Grizzle-grey, black and white, slightly varied 

with brownish streaks and waves; beneath white. Back of ears, large spots aiul 
cross-bands on the tliroat, belly, and outside of the legs, black. Two obscure stnviks 
on the checks, yellowish, tail elongates cylindrical, grizzled, soles grizzled.’^ 
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CANIOiB. 

7. Genus Cams. Tame dogs abound, and arc much prized by tlie 
meu fur guarding the flocks and herds and houses, and by the women for 
petting. For the former purpose the Tibetan mastiff is used, of which 
there arc several varieties, black, black and tan, or red with more or 
less of white. Some have the fifth toe behind. ITie breed at Lassa 
and Digurchcc arc the largest and best. They are good tempered, but 
dull and heavy, except on their night watch, and are utterly useless for 
sporting. Nor are any other breeds cultivated for sporting. The la- 
dies dogs arc Poodles and Terriers, many of which are pretty, and have 
long soft hair. The latter flourish in Nepal ; the former cannot en- 
dure our heat. The Chinese at Lassa and" Digurchee fatten, the Poodles 
for the table. 

8. Genus Cuon, C. Primaevus. The wild dogs of the Cis- Hima- 
layan regions are found also in Tibet, but rarely. I have four skins from 
Lassa, but they are all of very young animals. The br^d of Tibet 
is large, and of a pale wolf-like colour. 

9. Genus Vulpes, V. Montanus. Vet commoner in Tibet than on 
this side of the snows. 1 have 8 or 9 skins fr^m Lassa, which .offer no 
subject for remark. 

10. Vulpes Ferrilatus, Mihi, new iron-grey sided Fox. Structure 
typical : size less than that of Montanus, but much larger than the 
ordinary Indian type. Possessed of the white tail- tip of the former, but 
notr of its long and silky pelage. Fur very close, thick, porrect al- 
most, harsher and shorter than in Montanus, very similar to that of 
Indicus vel Bcngalcnsis. Inner fleece the more abundant, woolly 
and wavy as usual, and about one inch long; outer piles * straight, 
elastic, and from 1^ to 1^ inch in length ; Brush full, of average length, 
with a pelage reaching to 2 J inches long. Colour, above and on the limbs 
bright rusty, laterally, and the tail iron-grey ; below and tip of the 
tail, all)escent-rufous : the lateral and inferior hues divided on the 
flanks by a rufous line and on the neck by a blackish one : Ears outside 
concolorous with the upper surface of the animal or rusty : a vague 
transverse black bar across the upper surface of the tail near its base : 
mystaccal and other bristles long, strong, and black. Sexes alike : fe- 
males smaller. Snout to rump 26 inches ; Tail with the hair, 12 to 13 
inches. Inner fur unringed, and of the leading j)roximate external hue ; 
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outer fur quadrannulatc alternately with hoary and black ; but on the 
l-uddy black of the animal biannulate only, with blackish at the base and 
rusty at the tip. 

Remark. — Possess four skins brought from Lassa ; animal common in 
Eastern and Central Tibet, where also Montanus is yet more frequent. 
Fur 2 >rizcd by the furriers. 

MUSTELIDiE. 

ViVERRINiE. 

11. Subgenus Viverra. V. Melanurus. 

12. V- Civettoides. Possess skins of both these S 2 )ccies, brought from 
the Himalayan districts, but on this side the central crests or s 2 )ine of 
tlie snowy region. 

13. Genus Paradoxurus, P. Nq^alcnsis. I have one skin obtained at 

Kootec, but tliis and the last two belong properly to the Zoology of Ni- 

^ • 

[)al and India, not of Tibet. 

14. P. Lanigcr. One skin from Tingree. Its purely woolly curled 
and thick fur indicates its northern locale on the verge of the habitat of 
tlie genus. 

• < 

SUUGENIJS MuSTKLA. 

15. M. Canigula, Mihi, new. Hoary-necked red Weasel ; structure 
typicjJ so far as a 2 )pcars. Fur or pelage thick, short, moderately appli- 
ed, softly clastic, with an inner or woolly addition, and a somewhat 
longer mid laxer display on the tail, which is rather more than half the 
length of the animal, slightly tapered and ends in the usual pointed 
j)rolongation of the terminal hair; colour, throughout ciimamon red, 
without* black tip to the tail, but the chaffron and entire head and 
neck below hoary. Mystaceal bristles small, rigid, and of brown red 
hue ; average length of the longer piles inch on the body, and on the 
tail one inch ; average length of the shorter woolly piles ^ inch : colour 
of the latter somewhat embrowned and dusky towards the base ; but • 
towards the tij)8, with the entire length of the longer 2 >ilcs, pure cin*- 
namon-red, like the general external hue of the animal. Snout to rump 

inches : head 2J, tail only 7^ ; tail and hair 9J. 

Remark. — Common in Tibet ; rarer in the Himalayan regiop ;* pps- 

* M. Canigiilii is a new addilion to the Mammalogy of Nepal ; and Sorex Nemo- 
ricola is another, since my Catalogue was printed. 
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sess three specimens, the largest, above described, from Lassa. The young 
have the hoary colour much less developed, and the red hue duller. My 
specimens want the hind molars, so that I cannot positively assert whe- 
ther the species belong to the subgenus Mustek, or to that of Martes, 
but I feel pretty sure to the foriper.* 

IG. M. Erminea. Common in Tibet, where the skins enter largely into 
the peltry trade with China. Possess one specimen in the winter robe 
of the species, which is found also in the Himalaya, I hear. 

1 7. M. Auriventer, vcl Kathia. Found on the Tibetan as well as Indian 
slopes from the spine of the snowy region. Possess a skin from Tingree. 

18. M. Sub-Hemachalanus. Since this species was first described, 
{Journal y July, 1837,) I have obtained several specimens from Tibet, as 
well as from the Himalayan districts, cis et trans nivem. The largest 
specimen is 15 J inches from snout to rump, head 2J, tail only 6. 
Tail and hair 7^. Planta IJ. The smallest is lOJ inches long, and the 
tail 4 more, or 5 with the hair. The former is of a bijght bay or 
brown red with labial edge ; whole chin and spot on middle of front neck, 
hoary. Bridge of nose and last third of tail, brown black. The 
latter is of a deeper and duller hue or smoky brown, with the lower 
jaw and lips albescent ; and the nose and end of tail blackish as 
before, t 

Remark , — All the above Musteline animals are much prized in Tibet 
for their skins, wliich the Chinese located there cure, and in Nepal, 
for their ability in killing vermin, though Auriventer be the s])ecies 
most commonly so used. None are ever found in Nipal, south of the 
Kachar, or lAorthem region. The belly is never white in any of the 
species, but deep aurcous in Auriventer and invariably so ; coiicolorous 
with the back in the rest. The pale hue under the head and neck 
extends with age. The fur is rather longer in Canigula, and the tail 
proportionally longer. 

t 

* In typical Martes there is an additional false molar on each side of both jaws lo 
what is ever found on Mustela, though the denUil formula of the latter exists in a 
large Ncilghciry Marten, which Mr. Walter Elliot shewed to me at Madras, and of 
which the Zoological Society possess a spiurimcn maiked 308 a, in Mr. Waterhouse's 
printed Catalogue of the Society's Museum.— G/r. As. Sue. 

t The Darjeeling Mustela described in iny Keport tor January (ante, p. 98,) 
would seem to be refcrrible to this species, and 1 now think that the white mottling ol 
the sluiuldprs was merely the commcuccmcul of a general charge to white, as in the 
EriAinc.— /fcirf. 
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19. Mustela (Julotis. Tlic only specimen I have, is from the interior 
of Tibet. It has been recently described elsewhere.* 

SUBGKNUS MaRTES. 

20 Martes Flavif^ula. One specimen lately came to me from the Tibetan 
slopes of the Hemaclud, but the species is probably confined to the 
juxta Himalayan districts ; for its natural habitat is the central region 
of Nepal, where it represents the true Mustelm of the northern. 

21. Martes (?) Toufoeus, new, Mihi. Toufee of the peltry trade of the 
Chinese and Tibetans, who prize the skin very highly, next indeed to the 
sable. Have several fine skins from Lassa and Siling, but as they 
want the teeth and talons and tail, I can but conjecture from informa- 
tion and the specimens as they are, that the animal is a Marten. Thus 
judging, I should say, the Toufee has much of the size and proportions 
of the last or Flavigula ; but its pelage is much richer and softer. In 
softness it equjds the Vulpcs Montanus, and is much fuller df fur or 
thicker ; the*ionger piles being very glossy. Probable length from snout 
to vent 20 to 22 inches, mean height 7. Length of head about 4J- ; of 
auricle or free helix 1;}. Average length of the outer or hairy piles 
If inch, of the inner rfhd woolly inch. ‘ General colour smoky 
brown, darker along the spine and on the limbs, but without marks, 
and i^alcd to sordid yellowish hoary on the neck and head : head palest 
except the mystaceal region and chin, which arc embrowned : moustache 
moderate and dark brown. Tlicre arc no rings on the outer or inner 
piles, which have both the general smoky brown hue of the exterior, 
only jjalcr at the roots. • 


♦ The M. Sehirica of Pallas, described in Shaw’s * Zoology,* 1, 431, is another spe- 
cies which may perhaps turn up in Tibet. — I may also here notice a species which 
I believe to be now first distinguished from M.putvrius vi/.. the Russian Pole-cat of 
the English furriers, which is (luite a distinct species from that of Germany umJ Bri- 
tain. 1 had an opportunity of comparing many very large bundles of skins both 
animals at one of the Hudson’s Bay Company’s half-yearly exhibitions, those of 
genuine jmtorius, having been imported from Germany, and being ijuito undistin- 
guishablc from the animal of Britain. The Russian species is considerably smaller, 
not exceeding the Stoat or Ermine in size, with tail (vertebra) measuring 4i inches or 
with its hair 6i inches. Pelage nearly similar to that of the British Pitch or * Pole-cat,’ 
but apparently becoming nearly white in winter ; and all the multitude of skins I saw 
had the pale ground-tent much whiter, and more predominating, than in the very 
numerous examples of JU. putorius examined on the same occasion. This Russian 
species may be styled M. putorinus,'* — Cwr. As, Soc. 
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22. Genus Lutra, L. Aurobrunnea. This and another small species 
of Otter arc found in Tibet, but rarely, and the vast demand caused by 
the Tibetan and Chinese fancy for furs is supplied from Sylhet and 
Dacca chiefly, and in a less degree by these mountains, in the article 
of Otter skins. 

URSINyE. 

Genus Uiisus. 

23. Ursus Isabellinus. Fragments of a skin from the further and 
Tibetan slopes of the Hemachal, none from the idain of Tibet, where 
there are said to be no Bears. ITic species never wanders south of the 
Kachar on this side the snows, and is represented in the central region 
of Nipal by Tibetanus, (a species unknown not only to Tibet, but to the 
Kachar of Nipal,) and in the southern by Labiatus. 

Anaptothkres. 

24. Genus Sus, S. Scophra, tame. Pigs of the common Indian and 
also of one or two Chinese breeds arc commonly kept sind eaten in 
Tibet, except by the religionists. No wild ones exist there.* 

Ruminantes Bovina, 

Genus Bos. 

25. Subgenus Bison, B. Poephagus. Found in tlic wild as well as 
tame state in Tibet, where the tame ones abound, and are put to all uses. 
In Nepal they will not live south of the Kachar.f 

26. Sub-genus Bos. — Bovincs other than the Yak or last named, 
arc rare in the tame state, and unknown in the wild. There are, 
however, three tame breeds of Cows, chiefly kept by the rich for 
their milk, whilst the poor Yak is the beast of burden, of agricultural 
labour, and of the beef market. 

CAPRID^:. 

Genus PANTHOLors. 

27. Pantholops Hodgsonii. Common all over the. open plains of Cen- 
trjd and Eastern Tibet : never passes nor nears the Hemachal. 

* In the country of the Ushers, Wild Hogs would appear to be very numerous. ** De- 
scending the eastern side of the Junas Durah,” writes Lieut. Wood, **our march wa.s 
rendered less fatiguing by following hog-tracks in the snow ; so numerous arc these 
animals, that they had trodden down the snow as if a large dock of sheep had been 
driven over it.’* Journey to the Source of Oxus.— Cur. j4x. Soc. 

1* Wild Yaks exist on the mountains towards Yarkund ; but Ihcir colour and size, as 
well as general habits, remain to be described.— /hirf. 
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Gknus Capba, Wild. 

28. Capra Ibex.* Found on the Tibetan slopes of the Himalaya, 
and in the other high mountains of Tibet, north of Lassa and Digurchee, 
as well as towards the frontier of China. Have no specimen thence. 

29. Genus Capra, tame. The shawl goats, of which there are three 
races, diminishing in size from the common or standard one, abound all 
over Tibet, almost to the exclusion of other species. The finest breed 
is tliat of N^ree or Eastern Tibet, near the snowy region ; but the wool 
is good all along the Hemdchal on both slopes, and some years ago the 
minister of Nepal established at Katmandoo a colony of Cashmirees to 
make shawls. Why not we in Kumaoon, or West of it ? 

Genus Ovis, Wild. 

30. 31, 32. Three species, Ammon, Ammonoides and Nahoor. All 
are said to be found in the mountains of the interior of Tibet, as well as 
on the Tibejan slopes of the Hem'^hal, where, however, the Nahoor spe- 
cies is the most common ; but I have lately received a fine pair of horns, 
with the frontlet attached, of Ammonoides vel Ammon, (si sic decretum 
fueritj from the same region ; viz. the Mustang district. Ammon the 
monster, with the monstrous horns, is, I believe, distinct and most 
common in, if not limited to, the Tartar regions confining with Tibet 
on its North. Mr. Blyth’s Ovis Burrhel is no other than my Nahoor, 
Mr. B.*s specimen of which was dyed brown by a preservative lotion 
that was applied by the killer and curer of it, Lieut. Smith, 15th N. 1. ! !t 

* C. Sakeen^ Nobis. Distinct from the Alpine Ibex, and still more so from that 
of Siberia. — Ibid. * 

f Thei'Gais a Howland for Mr. Blyth’s Oliver, given however in all courtesie. The 
local Naturalist must be pardoned a smile when the Master of a Library and Museum, 
confounding the essentials with the accessories of species, edits a new being as unskil- 
fully as his unprovided ally of the field department. 

Note by Mr, Blyih. — Mr. Hodgson will, 1 trust, consent to suppress his smile^and 
thus further extend his courtesie to me, when 1 inform him, that 1 was originally in- 
duced to distinguish Oms Burrhel from O. Nahoor^ in consequence of the decided 
diflTerouce in the sectional form and general aspect of the horns of these two species'. 

1 happened to be employing an artist to draw the specimen of O. Burrhel in the 
Zoological Society’s Museum, when chancing to take up a frontlet of O, Nahoor that 
was lying beside me, and holding it to the stuffed iiurrhers head, 1 saw at a glance 
that they were distinct species, and 1 subsequently (as mentioned in my paper on 
the species of wild Sheep) met with anotlier specimen of a Uurrhel’s horn, wherein the 
.specific character was equally well marked. • 

Ihe ears of O. Burrhel are also conspicuously shorter than in O. Nahoor ; and the 
tail appears to be reduced to a mere rudiment : it has been thought, indeed, that the 

• 2 P 
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33. Genus Ovis, tame. Vast flocks of the graceful and valuable 
Hoonia are reared all over Tibet, for food, clothing and carriage, and 
exclusively almost of any other breed. They flourish also in the Kachar 
of Nepal, though not south of it, and even in the Kachar their wool 
degenerates. To procure the Hoonia from north-eastern Tibet, ought 
to be an object of zealous endeavour on the part of the Agricultural 
Society, which should likewise obtain the Kachar breed of the same ani- 
mal, the former for export to Europe, (for it would not live in India,) 
the latter for attempts at crossing with the common long- tailed breed of 
Gangetic India, llie Goats and Sheep of the Hcmachal and Tibet have 
the finest fleeces in the world : the Goats and Sheep of the plains of 
India, almost the worst.* Should the rulers of the latter region not essay 
to make their apathetic subjects profit by the circumstance ? 

CERVIDjE. 

“ Genus Cervus. 

34. Sub-genus Pseudo Cervus. C. WaUichii. This species is alleged 
to tenant the plains of Tibet in hilly and woody situations, as well as the 
Tibetan slopes from the spine of the Hem&chal. But I have no further 

tail of the Zoological Society’s specimen had been lost, but on minute examination I 
arrived at the conclusion, that the whole skin of this part was present, though longitu- 
dinally divided, and what confirmed me in this belief was, the circumstance of the pale 
space that should be covered by the tail being exactly of corresponding dimensions 
to the size of what 1 judge to be the whole of this appendage; of course, 1 allude 
to the appearance as if etoliatedy which contrasts in this respect with the colour of 
the surrounding parts. 

Of the veritable Nahoor^ I have seen some considerable number of horns, (there 
are four front* ets of males in the Asiatic Society’s Museum,) but never any that I 
could mistake fur those of the Burrhcl. — Comparative figures of them arc gjvcn, along 
with those of other species described by mo, in the Annals and Magazine of Natural 
History, for September, 1841 ; where, however, the names are unfortunately transpos- 
ed, the appellation Nahoor being affixed to the Burrhel, and vice versa. 

With respect to O. Ammonoides, Hodgson, should it really prove different from O. 
Ammon, it will be remembered that I had dedicated this animal to Mr. Hodgson him- 
self, ccrming it Hodgsonii, some time before the publication of the name Ammondides ; 
so, likewise, Capt. Hutton’s designation Cycloceros, applied to the wild Sheep of the 
Hindu Koosh ranges, and which, by the way, is equally applicable to the Corsican O. 
Musimon, must yield to my prior name of Vignei. 

Mr. Hodgson, in his trans-nivean researches, should strive to procure some infor- 
mation respecting my superlatively magnificent Ovis Polii, to which even the 
** monster Ammon'* yields precedence for grandeur, as it assuredly does for elegance and 
beauty. The only locality at present known for this fine species is the Steppes of 
P^mir.— E. B. 

♦ The Agricultural Society or any other body may command my willing services 
in aid of any exertions to improve the fleeces of our Indian or English Sheep. 
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specimen thence. That from which the original description of Hard- 
wicke was taken, was obtained alive from Muktinath in the Himalayan 
region of Tibet, and considerably beyond the boundary of Nepal. Than 
such a habitat nothing can be more diametrically opposite to the Saul 
forest of the Morung, whence our Cervus Affinis was procured ; and I 
therefore still believe in the distinctness of the two species, the more 
particularly as I conceive tliat the small disparity of age between the 
specimens compared is inadequate, even with the aid of other admitted 
differential accessories, to account for the vast and palpable differences 
exhibited by the horns. Mr. Blyth allows but about a year’s difference 
of age between the specimens ; yet the horns of Affinis are much more 
than double the size of those of Wallichii (as 9 to 4) whilst what he in- 
sists is the median, and I the subterminal, snag of the horns of Wal- 
lichii, has an interval from the basal snag as large nearly as in Affinis. 
Wherefore I say the snag in question of the horns of Wallichii is «iot a 
median ; and that the species wants that significant mark of the true 
Elaphoid form.* Lastly, Wallich’s stag is known to the Nepalese by the 
name GrySna Mriga ; Affinis, by that of Mool Bara Singha, that is, chief or 
royal stag ; and I deem it generally prudent to rely on distinctions 
attested by this sort of evidence. 

MOSCHIDil^:. 

Genus Moschus. 

35, 36, 37. M. Chrysogaster, M. Leucogastcr, M. Saturatus. All these 
species abound in the lofty mountains of the interior of Tibet, especially 
towards the Chinese frontier, where the first and loveliest, or Chrysoga- 
ster. is almost exclusively found. On the Tibetan slopes of the Hemd- 
chal. Saturatus chiefly resides, and it is difficult to distinguish this species 
from the Moschatus of Linnd, belonging to the interior, otherwise than 
by the coarser structure of the musk pod, and inferior quality and qi]^nti- 
ty of its contents (on an average) in Saturatus. I have specimens of 
all three species from Lassa and Digurchce, whilst my garden is seldom 
deprived of the ornament of several live samples of the Saturatus of the 
Kach^. The trade with Europe in Musk is declining greatly of late, 
probably because its repute as a medicine is becoming fast exploded. 

* Mr. Hodgson should bear in mind, that the horns which he refers to arc, most ob- 
viously, those of a young animal which had not assumed their typical conformation. — 
Cur. As. Soc, 
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Much is still sent to China, and chiefly from the Dokpa district, six 
stages east of Lassa. It is, par excellence, the Kaghaze, that is, thin-as- 
paper pod, and is principally obtained from M. Chrysogaster. 

Genus Equus. 

38. Equus Caballus, tame. From China to Bokhara through Tibet, 
there are found few or no horses, but a great variety of ponies, all re- 
markable for their excellence for mountainous travelling. Towards 
and in China, the breed appears to be the smallest and highest spirited, 
shewing as much blood as the finest Java pony. Towards and in the 
Himalayan districts, there is more size and bone, but less fire. The 
breeds of Eastern Tibet, such as the Poomi and Gyanch^, best unite the 
two properties of the others, or strength and spirit; whilst towards 
Western Tibet, there is a gradual increase of size till you reach the 
Choughosa “ Cob” of Samarcund and Bokhara. In most of the Cis- 
Himalayan districts, likewise from Kumaon to Deo Dharma, “ Hill 
ponies,” as we call them, are bred, but none of them equal, I think, to 
the Trans-Himalayan races, among which I prefer that of Lassa, a 
smallish breed, but stronger and larger than the gallant little “ Chinia,” 
and not materially or inconveniently less resolute or animated. The 
proposed Gorkha corps of mounted riflemen should, if possible, be fur- 
nished with some good breed of these ponies. 

39. Equus, wild ; E. Kiang, Moorcroft ; E. Hemionc, Auct. } Found 
generally throughout Tibet. I have no specimen.* 

* Mr. Moorcroft remarks of this animal (‘Travels\ Residence at Ladakh, I. 311), 
that “ it is cc-tainly not the Gurlehor, or wild Ass of Sindh,” which is the Ilemionc; 
see also p. 443 of the same volume for some description of this Kiang, which Dr. 
Gerard met with ” in great herds” on the Himalaya, at an altitude of 17,7(X) feet; indeed 
it appears to be essentially a mountain animal, which “ bounds up the rocks” with 
speed and facility ; whereas the Hemione is rather an inhabitant of the sandy level. 
Col. Hamilton Smith, in his admirable treatise on WmEquUtm, (Nat. Libr., Mam,, 
XII,) conceives the Kiang to be one of several existing wild species of true Horse, 
andr^ggests that the “wild Asses” of Boll, with hair “waved white and brown,” 
some skins of which were seen by that traveller near the sources of the Uby, may refer 
to no other ; but this is mere conjecture, and Col. Smith appears to me to be little- 
warranted in his endeavour to derive the pie-bald races of horses from this peculiar 
stock. 

I may take this opportunity of remarking, too, that I entertain considerable doubts 
as to whether the reputed “wild Ass” of Prof. Gcmelin be aught but a variety of 
the Hemione: the female observed by that naturalist had no cross-stripc over its 
shoulders, such as was found in the male, and is, so far as I have observed (and my 
attention has been long directed to the subject), invariably constant in the domestic 
Ass ; whereas in the Mongolian Onager, M. Gmehn was informed that the mark 
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40. Asinus Equioides, Mihi. Species wants verification, spoken of 
by Moorcroft and others : called wild Ass by the Tibetans, and said to be 
common on the plains of Tibet. Possess no specimen. 

RODENTIA. 

MORlDiG. 

41. Genus Mus. Rats and mice are said to be common in Tibet, but 
1 have no specimens, and cannot therefore indicate species. 

42. Genus Sorex. One small species, Tibetanus ; no dcscrlbablc speci- 
men. 

43. Genus Arctomys, A. Hemalayanus. Possess many skins from 
the interior of Tibet, where the species is very common, and where also 
are found some rarer murine forms that I have no means to illustrate, 
such as the one adverted to by Moorcroft (I. 312). The traders of 
Nepal of the Newar race, who are often domiciled in Tibet, upon seeing 
my specimens of Rhizomys Radius, assure me, that this is the ordinary 
house rat of Tibet, and no other than the animal indicated by Moorcroft. 

reforred to is by no means constant (as bis two specimens testified), and sometimes 
there IS even a double cross-band over the shoulders. Now with respect to the undoubted 
Hernion^, 1 may remark tbahan uncommonly line male, which is probably still living 
in the Surrey Zoological Gardens, has a very distinct incipient cross over its shoulders, 
more developed on one side than on the other, though not above an inch or so on the 
former; and therefore it is probable enough, that some examples of this species 
may have the same mark further developed. Whether the Khur of Sir li. K. Porter 
('Travels,* 1. 459), be specifically ditferent from the Ghore-khur or Gurkhor, i. e. 
the Hemione of modern naturalists, remains also to be ascertained. Of this we arc in- 
formed, that ** no line whatever ran along his back, or crossed his shoulders, such 
as are seen in the tame species with us but ** the mane was short and black, as was 
also u tuft which terminated his tail :*' and it is worthy of notice, th^t this traveller 
complete^ the sketch which he has furnished of this animal from a second individual. 
Certes, a wild Ass, or Hemione, of some kind, exists at the foot of Taurus (Ainsworth’s 
* Travels in Assyria,* &c., p. 41) ; the some or another ** is common in the districts of 
the Thebaid” (Wilkinson’s * Domestic Manners of the Ancient Egyptians,* 111.21); 
and a “ wild Ass** is mentioned in the narrative of Lander’s Expedition (p. 571 ) ; but 
of the genuine and indisputable wild Eguus Asinits, we really possess no definitive in- 
formation whatever, that should satisfy us of its present existence, howeveia> little 
reason there may be to doubt this ; the Onager or Koulan^ as we have seen, being ver^T 
probably no other than an occasional variety of the Hemionus^ and the Hamar or 
Hymar of Sir R. K. Porter, if really distinct from the last, which is very probable, 
being still more different from the common tame Ass, since it has no dorsal marking 
whatever, and the cross stripe of the so called Onager even was considerably less 
developed than in a domestic Donkey. I look to the establishment of Mr. Hodgson’s 
Asinus Equioides with much interest; and indeed all the aboriginally wild Equine 
animals ot Central Asia, if we except the moderiily termed Hemionus alone, are but 
very vaguely known at present to Zoologists, and should be ininurcly described by 
whoever has the good fortune to meet with one. — Cur, As. Soc. 
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Lagomys Nipalensis, again, they allege to be the ordinary field rat of that 
strange land, Sed quare ? Rhizomys is too tropical a form for Tibet. 

44. Genus Lepus, L. Oiostolus. Common in Tibet near the Hemfi- 
chal, and expressly pointed out by Moorcroft (I. 225) : but not so com- 
mon in the central and eastern provinces of Utsdng and Kbdm, as the 
next and much larger species » 

45. L. Pallipes, White-foot, new, Mihi. Essential structure perfect- 
ly typical : particular conformation approximated to that of Hibernicus 
and Variabilis : fiir very soft and full, as full as, and much softer than, 
the English hare, and of two sorts, the inner rather more abundant and 
wavy, the outer, not much longer, straight, and possessed of an uni- 
form structure with very little rigidity, or rather with a slight elasticity 
and no rigidity. Size of Variabilis, but with ears equal to the head. 
General colour the ordinary hue of the English species, but paler, 
with ks9 of red and still less of black in it, and the pads yet more com- 
pletely enveloped in their socks : Groove of the front teetli very deep : 
whiskers medial, black or wliite. Body above, except the buttocks, with 
the whole toes and a list down the fronts of the limbs, pale rusty yellow 
or ruddy luteous, very moderately sprinkled with black. Ears outside 
towards the back on the distad opposed halves, with the nape, the 
buttocks and the limbs, bluish hoary, white almost on the ears and limbs ; 
body below rufescent hoary ; rufous on the chest and ^hite under the 
chin. Ears largely tipt with black (for half an inch) : Tail white. Inner 
fleece inannulate and bluish hoary. Outer piles triannulate with two 
black rings and one intervening pale rufous zone, none of these latter 
wholly black, nor longer nor harsher than the rest. Snout to rump 22 to 
23 inches, head 4J, ears 4J : Oscalcis to longest toe, 4 J : Scut without 
the terminal hair, 4 inches, with it, 6. 

Remark. Possess two skins from Lassa and one from Sikim, which 
however came, no doubt, from beyond the snows originally. I am in- 
debted for it to Dr. Campbell’s kindness. The species is that common to 
all central and eastern Tibet, (Uts^g and Khfim) : but in the higher and 
more mountainous sites of Western Tibet, or N^ee, and also in Ladakh, 
Oiostolus is the more prevalent species. Macrotus, or the Indian type, 
(up to the Himalaya) never crosses the snows, nor is known in Tibet.* 

* The lapus tolai of Pallas, ** an inhabitant of open hilly places in Dauria and 
Mongolia, and said to extend as far as Tibet,*' should be enquired for by Mr. Hodgson . 
A description is given in Shaw’s Zoology, 11. 2U3.— Cur. As, Soq. 



289 


1842.J Notice of the Mammals of Thibet, 

46, 47. Genus Lagomys, li. Nipalensis et Royli. Both are said to be 
very common in Tibet, even much more so than in the Himalayan dis- 
tricts : but 1 have no specimens from beyond the snows, and trust to 
native information upon sight of the skins in my possession. The whole 
ground on the way from Kooti to Digurchee is said to be often covered 
by immense groups of Lagomydes, whose burrows render the roads un- 
safe for horsemen. The Arctomides collect in the same manneMMttin 
much smaller numbers. 

Nepal, 2d April, 1842. 

N. B. Those who would consult this Tibetan Catalogue with advan- 
tage, had better first refer to the Catalogue of Nipalese Mammals, pub- 
lished in the last No. of the Journal. 


Plates attached to this Paper. 

1. Vulpes Ferrilatus. 

2. Felis Nigripectus. 

3. Lcpus Fallipes. 

4. Ovis Hoonia, tame. 


Some concluding Remarks forwarded for insertion with Capt, Tremen- 
hebre’s Report on the Tin Ground of Mergui. 

Of the existence of tin in considerable quantities in the province 
of Mergui, there cannot, from the facts above stated, be much question ; 
and from the trial of the produce of one man’s labour in a given time, 
there appears to be sufficient to justify every expectati^ of a pro- 
fitable eqjiploymcnt of labour on an extensive scale. 

llie places at which the trials were made, were not selected 
as the best from previous information, but were arrived at more by 
accident than design, and the stanniferous gravel and sand collected 
where the bed was tolerably level, stream slack, and where the greatest 
deposit appeared to have recently occurred. 

No part of the bed of the Thabawlick, which was examined, was 
found wholly destitute of tin, and it is reasonable to conclude, that the 
ore exists in numerous spots, especially in the vicinity of the hills from 
which the streams arise, in far greater abundance than is shewn above. 

The results, therefore, which are given in detail, can only be 
considered rough approximations to the quantity of tin these streams 
would afford, and to the probable out-turn with an establishment pro- 
perly superintended. Much economy in labour might be effected Jn 
collecting the sand and gravel for the washers, but no better mode 
could, I think, be adopted in separating the tin in the first instance, 
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than by pco}}lc accustomed to work with the flat conical>8haped troughs 
before described. Hie quantity obtainable, would fully repay the em- 
ployment of men in this operation. 

The tin, as produced by the washers, should be placed on slop- 
ing boards, and water conducted over it from a trough pierced with 
holes for the purpose, in order to get rid of foreign particles ; and it 
would then, after being finely pounded, be ready for smelting. Of all 
metals tin is in this process the least troublesome, after the ore is freed 
from the earthy and silicious particles with which in other countries it 
is often mixed. 

The crystallized form in which it here occurs, renders its separation 
extremely easy, and the whole processes of stamping and dressing, 
which in England arc tedious and expensive, can thus be dispensed 
with. No arsenic or sulphur being mixed with the ore, it need not be 
roasted before it is placed in the smelting fiimace. 

It would thus appear that the tin of the Mergui province offers 
no ordinary inducement to the outlay of capital, without much of 
the risk, uncertainty, and large previous outlay usually attending mining 
adventures. 

G. B. Tremkniiekre, Capt. 

Superintendent of Forests, Tenasserim Prminces, 


Errata in the printed Report. 

Page 84»(>, line JO, et passim, for Thengtlon, read Thengdaw. 

— 848, ,, 16, for Pak chum, read Pak chan, 

— 849, ,, 17, for Loundouogin, road Londamgin. 

— 849, ,, 18, for Wolfran, read Wolfram. 

— 850, ,, S3, for 63-176 grains, read 6 oz. 176 grains. 

— 861, ,, 14, for Kolian, read Kahan. 


On the Cotton called ** Nurma,” in Guzerat. By A. Burn, Esef., Super-- 
intendent of Cotton Cultivation, (in reply to Mr. Piddingion’s 
ries.J Communicated from the Secretariat, General Department. 

The plant yielding what is called Nurmah cotton in this part of 
the country, is the same as is described by Dr. J. F. Royle as Glossy- 
piiffii Arborium. It is to be found growing wild, I believe in different 
parts of India, and from some experiments I made when at Kaira, I 
have very little doubt that it will be found to be the original stock from 
whence the Barbadoes, Bourbon, Egyptian, and Sea Island varieties have 
originally sprung. 

It grows in every kind of soil that is met with in Guzerat. But 
it obtains the greatest perfection in light sandy soils, to which a little 
oW cow-dung manure has been added, and where it can have a proper 
drainage, in the black clayey soil, known as “ the cotton soil” of the 
indigenous G. herbaceum ; it grows, but with diminished vigour in pro- 
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portion to the purity of that soil. In a state of nature, and when fully 
developed, the seeds are nearly as large as a particle of grain, and 
are closely covered all round by a strongly adhering bright ^lea-green 
coloured fur, and enveloped in a fine silky wool of considerable^strength, 
and fully an inch in length. 

Hedgerows, gardens, groves of trees about the abodes of devotees 
and temples, are the places where this plant is found. I don’t know 
of its being cultivated in any other way. In these places it is a peren- 
nial, lasting for four or five years or more, and being cut down to with- 
in two feet of the ground in the end of June, or a little before the set- 
ting in of the annual rains ; this also is the best time for sowing the 
seed. 

The natives appreciate this cotton, from its fine staple enabling 
them to spin finer thread than from any other kind with which they 
are acqu^ted. Muslins and long pugries for the head are made from 
it; but since tlie introduction to this country of European products of 
the loom, its use and its culture have been so reduced, as hardly at 
this day to afford sufiicient evidence to save their being classified along 
with the fabulous stories of Hindoo history. 

Of the quantity produced per acre, 1 can give no estimate ; but 
in the first /ear, it could not be over 100 lbs. of clean cotton. In the 
second year, as the plant then comes into full bearing, it might be from 
three to four hundred pounds. The great extra labour and expense 
over the common crops, of protecting the fields during the whole year, 
which the cultivation of 1:liis plant would entail, ‘is, 1 believe, the main 
obstacle to any attempts being made to cultivate it. Here we have 
no hedgerows, and nothing that is well calculated for such a purpose ; 
all the agricultural produce being from annuals, the ryot protects them 
from cattle, thieves, &c. by living in his fields during the few months 
they are ripening, and which he could not do for a longer period. The 
price of this cotton in the bazar, is always double that of the common 
country article. However, there is never more than a few pounds 
procurable, ^ 

I have for several years back entertained great hopes in regard to 
this cottdin, particularly that it may be improved, so as to become of 
value, by attending to modes of culture. That from it new varieties, 
suited to different soils and situations as regards climate, may be 
obtained, is more probable than from any of the cultivated kinds, and 
I have hoped that circumstances might some day admit of my being 
able to attempt its culture as a perennial, in the same way as co^bn 
is grown in Peru. 

Samples of the Nurmah cotton arc forwarded with this letter, 
procured from different places in and about the city of Broach. As 
regards soils, I cannot at present obtain any such as could be of use to 
Mr. Piddington ; but when I am relieved from the medical charge and 
duties of this place, I shall then be able to select, in visiting the coun- 
try round, proper specimens. 

Broach (^ce of the Superintendent of American * 

Cotton Planters y 6th January, 1842. 

• 2 Q 
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On an Ancient Magic Square, cut in a Temple at Gwalior, By Captain 

Shobtreede. 

As every thing tending to throw any certain light on the antiquities 
of India has an interest, I send you the following inscription of a Magic 
Square, which I copied last year from an old temple in the hill 'fort 

of Ghvalior. It bears the date ® = a, n. 1483. 

The temple is on the northern side of the hill, and at one time it has 
been a very magnificent edifice, though now it be sorely dilapidated. 

It has formerly sulFered from the rude hands of the Musalmans, and 
more lately it has been excavated under the site of the image to the 
depth of twenty or twenty-five feet, in tlie vain hope of finding hidden 
treasure. 

There is another and larger ancient temple in the fort,* of a peculiar 
form, which the Musalmans have converted into a Musjid. 

If I remember rightly, the Magic Square is cut on the inner side of 
the northern wall, close to where the excavation has been made. I did 
not measure the dimensions ; but the form is as follows : — 


The properties of the square are, that in 
every way, whether vertically or horizontal- 
ly, or diagonally, the sum of the numbers is 
34 : the diagonals may be summed either in 
one line as usual, or in two pars^el lines; 
containing together four numbers thus : — 

34= r 10 + 6 + H- 11 =3 + 12-1- 14-i-5 = 13 + 7 +4 + 10 = 2 +9 + 15-1-8 
= 116 + 10 + 1+7 = 9+3 + 8 + 14 = 4 + 6 + 13 + 11=2 + 12 + 15+5 

/it 

It wdl be observed, that the places of the numbers 1, 2, 3, 4, form 
a rhomboid, as do also 5, 6, 7, 8 ; 9, 10, 11, 12 ; 13, 14, 15, 16. It may 
be remarked also, that the sum of every two alternate numbers taken 
diagonally is 17 : and that all these properties will hold good if the 
lines be transposed vertically or horizontally in the same order ; that is, 
if the top line be brought to the bottom ; or if the left hand vertical line 
be carried over to the right. 
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Th6 whole displays considerable ingenuity, and in connection with 
the date, may be of use as indicating the former state of arithmetical 
knowledge. 

Hth April, 1842. 


1 add a copy of the inscription in our common numerals, in case it 

may be wanted, as also a sample of 
the way in which it may be extend- 
ed, which probably is similar to that 
in Dr. Franklin’s Magical Square of 
Squares, but on this point 1 cannot 
speak positively, as I do not distinct- 
ly remember the particulars jof Dr. 
Franklin’s Square of Squares, and 
have at present no means of reference. 
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Report upon the Construction of Philosophical Instruments in India, By 
Captain J. Campbell, Assistant Surveyor General, 

It is, I believe, the intention of Government, that tlfc proposed 
Madras fjniversity shall be an institution in which the principles, or 
even a complete knowledge, of the Physical Sciences, shall be taught to 
those who are willing among the Native community. 

For this purpose, as apparatus for the lecture tables, and for the 
exhibition of the principles of machines and the various experimeni^n^ 
Chemistry, Hydrodymacis, Pneumatics, and the effects of Light, a set of 
instruments will be required, which as adapted for any institution called 
an University, cannot be procured at a less outlay than £10,000 at least. 

It is this set of apparatus which I propose making up in India by 
the hands of native workmen only, at probably an outlay of little 
more than 6,000 rupees for the whole, and of such workmanship aind 



294 Report upon the Construction of [No. 124. 

finish as to be comparable, if not as good, as the best which London 
can produce. 

I believe no one, either youth or adult, who was at all interested 
in the pleasures of the pursuit of science, has ever left a lecture room in 
London without a secret wish, that he could himself repeat the experi- 
ments he has seen performed, and a regret that the apparatus required 
were beyond his means; and no one intimately acquainted with the 
character of Natives, and with the keen vivacity with which they regard 
any thing new or wonderful, will doubt the feeling of regret and humili- 
ation with which they must regard the beautiful apparatus as finished 
by European workmen ; while they examine a balance which takes 
nearly two minutes to perform a single oscillation, and wonder how it 
can be made to move so slow and regularly, and which is capable of 
rendering sensible a quantity no greater than the miUionth part of the 
load, which it sustains; when they are told that such an instrument 
caimot be purchased for less than 500 rupees, and that its execution is 
utterly beyond the capacity of the Natives of India, and that no instru- 
ment submitted to their inspection can they ever be permitted to handle 
or to use, and if not in affluent circumstances hardly any of the simplest 
can they ever hope to purchase. It may happen that the idea may 
strike them, that under such circumstances, what may be the value of 
listening to an abstract detail of philosophical facts, which they can 
never hope to investigate themselves, or to prove to their own satisfac- 
tion, that they are founded upon truth. 

Besides this, the practical application of scientific knowledge can 
never be turned to account, without a familiar knowledge of the 
technical mode of exemplifying it. 

On the contrary, how much it must assist a teacher of science in 
being able to fix the attention of his auditory by telling them, that there 
is not an article exhibited to their view, beautiful and wonderful as they 
citiarst may appear, which has not been made by Natives of India, at a 
price which any but the most indigent can afford, and which any one 
may become capable of constructing, if they pay attention to the ex- 
plaiiatioii of the principles upon which the instruments have been 
formed. 

That Native workmen are capable of this I have endeavoured to 
shew in a former report, and have instanced in the allusion to an in- 
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strument with regard to the powers of which 1 may mention, that Sir 
John Herschell, in his Discourse upon Natural Philosophy, has thought 
it necessary, for fear the fact should be doubted, “ to assure the reader 
that balances have been constructed capable of rendering visibly sen- 
sible, a quantity of matter to even the millionth part of the whole 
yet this, which by the passage is evidently considered a great effort of 
mechanical skill, 1 have been able to effect by the hands of an Indian 
workman, totally untaught, except by myself ; and with regard to its 
outward appearance, no one who has yet seen it but has remarked, 

“ How beautifully it is worked,” or that " no one would for an instant 
believe that it was made in India.” 

It might be remarked in contravention of my propositions, that I 
endeavour to assert the possibility of rivaling in India the productions 
of the genius of Ramsden and IVoughton, and that the idea is absurd ; 
but however, such it is my intention to assert. , • 

However preposterous the proposition may at first appear, yet it 
may be shewn, that there is nothing impo^ible in its execution, for 
it will at once be seen by any one acquainted with tlie subject, that the 
instruments by the aid q;f which the investigations by which our pre- 
sent knowledge of the laws of matter and unponderable substances have 
been conducted, owe their excellence not so much to the skill of the me- 
chanical workman, as the ingenuity and talent in adopting means of 
jiroduct to the desired purpose, as shewn by those who directed the 
construction. 

And in fact, what are the beautiful and costly instruments, the 
expense of which is only within the means of nations, and to which 
are due tlie proofs of the profound investigations of modem Astronomy, 
but large masses of metal, the tme form assumed by which at each 
change of position, has puzzled the investigation of the most penetrating 
and ingenious, and has caused a competent judge to remark, ** that the 
observations made by a circle of only 12 inches diameter are better^ 
“ and more worthy of confidence than those procured by aU the 3-feet 
“ circles, and even the 8-feet circle of Ramsden, which have yet been 
constructed,” and what are the divisions upon them, but a rude 
attempt, (as referred to what future ages may produce), to divide the 
circumference into 189,600 parts, which instead of being equal parts, 
often differ to the amount, "5 of the circumferences and always to 1". 
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From their unimpassioned character, their slow and quiet habits, their 
delicate appreciation of touch, and their untiring application, it is pro- 
bable that a clever Native, if once taught properly the art of dividing 
the circumference of a circle, might very probably surpass the best 
effects of the most celebrated workmen of London. 

It is supposed by many, that modem discoveries in Optics have im- 
proved refracting telescopes by the lenses being better made ; but such 
is not the fact, the lenses of the present day are not in tlie least better 
than that Gblileo and Heygens were able to make, and it is probable 
there is hardly a Chinese workman, who does not possess a great deal 
more skill in polishing a lens, than the best optician in London. 
I once bought in London a Chinese toy, an imitation of a compound 
microscope, from which 1 took lenses so beautifully polished, as to be 
admired by one of the first opticians in London ; and 1 have little doubt, 
that a clever workman in India could fashion lenses, with which a refract- 
ing telescope could be put together, quite as good as the best which 
TuUy or Dolland ever made. 

The above may appear a startling assertion, but no optician will 
deny the possibility of its being correct ; for fjjhe fact is, that workmen 
are totally unable to give a particular required figure to a lens, and 
lenses of required focal distance for forming the achromatic object 
glasses of the best telescope, can only be procured by selecting the best 
among numerous failures, (whence the high price), and modem science 
has only improved these instruments, by teaching the proper theoretical 
principles upon which to compound their various parts. 

In the above, it is by no means my intention to attempt to detract 
from the merit of the constructions of our best artists, but merely to 
shew, that the perfection of modem instruments is due more to the skill 
by which their parts are contrived and arranged, than to the mechanical 
skill by which the parts are executed. 

It is generally imagined by Native workmen, and by many gentle- 
men in India, that with a pattern to copy it is easy to make any thing, 
this is, however, very far from correct ; for unless shewn how to do it, 
it would be as impossible to construct the simplest philosophical instm- 
ment, as it would be to copy a telescope, or a chronometer, by the aid of 
a i^attem only. 

It is possible, besides, that the country may afford many advantages 
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for the manufacture of philosophical instruments, which have not yet 
suggested themselves to me ; but among these, prominently occurs to 
me the opportunity of constructing a suferior glass for forming the lens 
of telescopes, a desideratum, which in England opticians have sought in 
vain, from the obstacles thereto in the way by the operation of the laws 
of excise, while in India no obstacles of this kind exist. The materials 
for making the finest glass are cheap and plentiful, and it is well known, 
that the famous glass made by M. Ginnund, of which the great Dorpat 
telescope is constructed, was made in small experiments upon less than 
two hundred weight of materials at one time. 

For making a complete set of philosophical experimental apparatus, 
India affords all the materials required, with the exception of glass, 
whence it will be necessary to purchase in London all the glass chemical 
apparatus for the electrical apparatus, receivers for air-pumps, and for 
the lenses of the optical apparatus ; but as the ^pense of these articles 
at the glass-house is but little, it will form proohbly but a very small 
item in the outlay. 

With the modes of executing the proposed instruments, fitting electri- 
cal machines and grindii^ lenses, I am perfectly acquainted, from hav- 
ing made them for my own use while in England, and from having 
had the advantage of inspecting, and using the best which have been 
in London, and from having had the opportunity of seeing the work- 
shops of many of the most eminent philosophical instrument makers. 

Rayacottah, 5th October ^ 1841. 


Manual %f Chemistry, By Capt, J. Campbell, Assistant Surveyor 
General, Madras. 

PREFACE. 

This work was planned several years ago, in consequence of the 
difficulty which I found in procuring practical information in fifyhigN^ 
up a small laboratory for investigations in the Chemical composition 
of rocks and minerals. Some parts have been for a long time compiled 
as a set of notes for ready reference, and have been altered and cor- 
rected, as further investigations and experience rendered it necessary. 
It was my intention to have published the part upon Action of Tests, 
but it was laid aside upon finding that the late Lieut. Braddock*of 
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Madras, had compiled notes for a similar purpose ; his death having 
unfortunately prevented a revision of his first valuable, though crude, 
little publication, I have therefore made use of his able abstract of 
Rose’s work, with such corrections and alterations as I considered neces- 
sary, and it has been necessary to rewrite nearly the whole. 

It was not my intention ever, with my present experience, to have 
so soon undertaken the authorship of a compilation upon the subject; 
but having been applied to by the Rev. Mr. Garrett, of the Wesleyan 
Mission, for a work adapted for the Natives of this country, who might 
be anxious to acquire an elementary knowledge of chemical science, 
and finding that Dr. O'Shaughnessy’s excellent little Manual was out of 
print, and there being no work printed in England, at all adapted for 
the perusal of Natives, I have determined on commencing at once the 
preparation of a work adapted for the purpose. 

As the labour and time required for writing a complete work of this 

• * 

kind would be greater than my pursuits and official occupations would 
enable me to spare for the purpose, Mr. Garrett has agreed to share 
with me the labour of compilation, and he has therefore undertaken to 
draw up the part descriptive of the chemical elementary substances. 

While so many excellent treatises upon the different branches of 
Chemistry exist, no originality can be expected in a work of this kind, 
and it must be therefore regarded, merely as a compilation of the in- 
formation from other works, abstracted, condensed, and made as practi- 
cal as possible. 

In endeavouring to lead the Native student on to a general view of 
the useful application of Chemistry, it has not been forgotten, that the 
subject may combine with that brief and assorted information which 
renders the work a '' Manual of Chemistry,” which will be useful, as 
it is hoped, to those gentlemen in India, who possessing an elementary 
education upon the first principles of Chemistry, arc yet deterred from 
practical uses of the science, by the remembrance of the extensive 
and costly apparatus which they have seen used by their instructors in 
Europe. 

The Native medical practitioner will find a knowledge of this sci- 
ence of the utmost value in assisting him in arriving at a knowledge 
of the composition of the various mineral productions which the coun- 
try affords, so as to enable him to ascertain what may be useful to him. 
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and also enable him to prepare economically and indepeiideiitly of the 
manufacture in Europe, those chemical preparations which are found so 
valuable in European medical science. It will enable him to correct 
and to apprehend the absurdity of many incongruous preparations now 
ignorantly made use of by Native practitioners, and understand the 
effects of many which are very mischievous. 

A knowledge of Chemistry will enable him to ascertain the quality 
and properties of the juice of plants, and the decoction of leaves and 
bark of trees, many of which have been found very valua])lc in Native 
practice, and which afford to the skilful chemist a cheap and econo- 
mical substitute for the more costly chemical preparations employed 
by Europeans. 

It will enable him to j)rescribe antidotes for the frequent attempts at 
murder, perpetrated but too often with impunity by poison, among the 
Native community, upon the slightest personal pique, or feeling of 
revenge or resentment ; but which will receive a severe check from a 
certainty of detection and conviction, if persons competent to examine 
into the circumstances were at hand. 

To the European amateur, extensive opportiinities for the useful tmd 
gratifying practices of Chemistry present themselves, with investigations 
of the mineral resources of the country. In the investigations of 
the properties and composition of the juices of numerous plants 
and trees indigenous to this country, but which in Euro])C cannot 
be obtained, except in a state of partial decomposition ; and the oriental 
chemist has thus laid open to him a vast field of research, in the pursuit 
of whicli he may find the highest gratification, and engross to himself 
opportunities, which the perhaps more generally skilful chemist of Europe 
may envy in vain. 

If his ambition lead him to seek a higher field, and measure his skill 
against that of European proficients, there are numerous chemical com- 
pounds which have been as yet but imperfectly examined, and 
which his analytical researches may be most usefully employed ; while 
the extensive leisure which many of the officers in the employ of the 
Government possess, the cheapness of fuel and labour, may enable any 
one, if he is diligent and enterprising, to seize upon some of those 
honors which distinguished scientific knowledge has ever received in all 
countries. 

2 R 
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In Europe, where the works of authors are oiOFered for sale, the public 
have a right to criticise their value, and manner in which the 
authors have executed their task. In the present case it is far different, 
the purpose of the work is above criticism, the execution bcneatli it. 
The expediency of an attempt to diffuse knowledge will be denied by 
none, and is indeed the object of the press from which it issues. The 
imperfections of the execution is a necessary consequence of the limits 
of the work, and will be attempted to be improved, should public 
opinion call for another, and more extensive, and of course more ex- 
pensive edition. 

The practical applications of chemical science for the purpose of trade 
and gain are very numerous. 

Carbonate of Soda can be readily and cheaply made by simply 
crystallizing the solution obtained by lixivating the Soda Earth, (Chour 
Munnoc,) of the soils of many parts of South India. 

Carbonate of Potash can be made by deflagrating Saltpetre with char- 
coal in an iron pot, (vide description of process under head of Potasli 
from Cocoanut Leaves, Indigo Stocks, &c.) 

Prussiate of Potash can be very readily made in India, as well as in 
England, and as it costs there 7d. a pound, and the material required, 
and the labour are very cheap in India, and the iron pot required easily 
procured from England, or may be even made in India, it may be made a 
profitable article of manufacture, (vide description of process of Manu- 
facture.) 

Acetic Acid may be made from the decomposition of Wood, (vide 
process), 01 by the dccomjKisition of Alcohol by powdered Platina, as 
Dr. Urc informs us is actually and profitably employed in some parts of 
the Continent of Europe, where Alcohol is cheaj), in converting it into 
vinegar ; it of course can be stdl more profitably used in India, where 
Alcohol is still cheaper. Acetate of Soda might be manufactured for 
^c:.]«ortation to England, for the purpose of decomposing it for the ma- 
nufacture of Acetic Acid, in case the Excise Laws in, England should 
cause a difficulty to the import of the Acetic Acid, or in case Sulphuric 
Acid cannot be procured at a sufficiently cheap rate in India. 

Muriate of Morphia may be readily made in India, for 1-lOOtb j)art of 
the price in Europe, as Opium is sold in many parts of India at a very 
lo^' price. 
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Indian Steel or Wootz, is very lightly prized in Europe, and the ob- 
jection to it is the great expense required to fuse it in England, in con- 
sequence of the imperfect state in which it is manufactured by the 
Native workmen, who are ignorant of the principles of the process. 

Sulphuric Acid may be made in India much cheaper than in England, 
because the Sulphur and Saltpetre required are both mineral products 
of this country, and of course its application in the manufacture of Nitric 
Acid, Muriatic Acid, and Acetic Acid. In making Chloride of Lime for 
use in bleaching, in dyeing, &c., and numerous others will follow of 
course. 

Pyroxalic Spirit is another product in the decomposition of wood, 
which fetches a high price in England, and might be useful for producing 
light in India, where wood is so plentiful and cheap. 

Acetate of Lead is another form in which Acetic Acid might be 
combined as an article of commerce, (vide process.) ^ , 

Acetate of Alumina is another form in which Acetic Acid might 
be combined as an article of manufacture of great request in dyeing. 

Phosphorous is a product which might be made in India, and afford an 
instance .of the application of Sulphuric Acid. ‘ 

Citric Acid is very expensive in England, being made exclusively by 
decomposing an Alkaline Citrate, but wliich might be cheaply made in 
India from Limes. 

Citrate of Soda or Lime might be cheaply made in India, (vide pro- 
cess), and as the fruit is so abundant and cheap, could be made at less 
expense than Tartaric Acid. 

Vinegar cheaply and readily made by the fermentation of a solution 
of sugar, *and as the sugar is so cheap in India, the coarse inspissated 
juice selling in many places for eight annas per maund, which yields by 
fermentation — parts of vinegar of the common strength, it can be 
made for — a gallon. 

The Pipe Clay of Arcot, and probably of other parts, affords the 
of making Pottery of the finest kind in India. 

The Kaolin of Mysore affords the means of making the very finest 
kinds of Porcelain at little expense, and may be more generally employ- 
ed in making crucibles and melting pots for metals, or fire bricks for 
lining furnaces. 

Glass also may he an article of manufacture, as the finest kinds o*f 
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quartz arc abunilant in South India ; and soda required for a flux and 
wood -fuel are abundant. 

Tartaric Acid may be produced as an article of manufacture by 
saturating the excess of Tartaric Acid in the [illegible] of the fruit 
of the tamarind tree with lime, (vide process,) and will be a useful 
article much required in dyeing ; or perhaps the Tartrate of Lime might 
be introduced into England as an article of commerce. 

Alum might be made from the Aluminous Shale said to abound upon 
the Western Coast. 

Prospectus, 

Part I. Introduction, Principles of Chemistry, Explanation of No- 
menclature. 

Sect. 1st. Chemical combination. 

Modes of 

• Solution 

Chemical mixture. 

Effects of 

Change of form. 

Change of density or bulk 
Change of tempemture. 

Alteration of the action of Heat. 

Change of Colour, 

Sect. 2d. Affinity and tables of. 

Sect. 3d. Laws of combination — Atomic. 

' Theory. 

Theory of volumes. 

Sect. 4th. Table of equivalents and use of. 

Part II. Description of chemical elements and their properties. 
Part III. Dictionary of tests. 

Part IV. Tlie use of tests, and the j)ractice of quantitative analysis 
of inorganic substances. 

Part V. Description of apparatus. 

Part VI. Chemical manipulation, and mode of operation generally. 

(Signed) J. C^ampbell, Captain, 

Assistant Surveyor General, 


Royacottah, hth October, 1841. 
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Report of the death of Mr, Csoma de Koros, made to G. A. Bushby, 

Esq., Officiating Secretary, Political Department, from A. Campbell, 

Esq. Superintendent, Darjeeling and communicated to the Society, 

It is with much regret that I repor the death at this place, on the 
11th instant, of Csoma de Kdrds, the Hungarian traveller and Thibetan 
scholar. He fell avictim to fever contracted on his journey hitherto, 
for the cure of which he would not be persuaded to take any medicines 
until it was too late to be of any avail. 

Mr. De Kiinis arrived here on the 24th ultimo, and communicated to 
me his desire of proceeding to the residence of the Sikim Raja, and 
thence to Lassa, for the purpose of procuring access to stores of Tlii- 
betan literature, which he had been taught to believe, from his reading in 
liadakh and Kansun, were still extant in the capital of eastern Thibet, 
(Lassa,) and might have thence found their way into Sikim. 

As the eldest son of the Sikim Raja is by the usage of the family 
a Lama, and as the present Tubgani Lama is a learned priest, and said to 
be in possession of an extensive library, I had some hopes that by mak- 
ing the ‘Raj a acquainted jvith M. De Kbros' unobtrusive character, and 
known avoidance of j)olitical and religious subjects in his intercourse 
with the people of the countries he has visited, I might have contributed 
to procuring him permission to proceed into Thibet, and to this end 
1 sent the Raja’s Vakeel to visit M. De Kdreis, that he might satisfy 
himself as to the extent to which he had prosecuted his studies into the 
language and literature of Thibet, as well as of the objects he had in 
view in desiring to visit the Tubgani Lama and the city of Lassa. The 
Vakeel, who is a man of intelligence and some learning, was altogether 
amazed at finding a Feringhee a complete master of the colloquial lan- 
guage of Thibet, and so much his own superior in acquaintance with the 
religion and literature of that country. I endeavoured to answer his nu- 
merous questions about M. De Kbros, by detailing the particulars ofTRS' 
early life and later travels in Asia with which I was acquainted ; by 
stating his devotion to the prosecution of his lingual and literary stu- 
dies ; my certain knowledge that in permitting him to visit Sikim and 
Lassa, the Raja would have nothing to apprehend from ignorance of the 
usages and religion of the people, or an indiscreet zeal, in the attain- 



304 


Report of the death of Mr. Csoma de KOriis. [No. 124. 

ment of his objects ; that he was not at all connected with the service 
of OUT government, or any other power in India ; but, that the Governor 
General had granted him his permission to travel through India, and 
that any facilities afforded him by the Raja, would be noted approvingly 
by His Lordship and myself. 

The Vakeel at my desire addressed the Raja, explaining fully my 
wishes, and Mr. De Kdrds resolved to remain here pending a reply 
from Sikim. He was full of hope as to the favorable result of the refer- 
ence, and in the most enthusiastic manner would dilate on the delight 
he expected to derive from coming in contact with some of the learned 
men of the East, (Lassa,) as the Lamas of Ladakh and Kansun, with 
whom alone he had previous communion were confessedly inferior in 
learning to those of eastern Thibet. He was modest and almost silent 
on the benefits which might accrue to general knowledge from the 
results of his contemplated journey, but, " what would Hodgson, Tur- 
nour, and some of the philosophers of Europe, not give to be in my 
place when I get to Lassa,” was a frequent exclamation of his during 
the conversations 1 had with him previous to his illness. 

He had arranged, in the event of his getting permission to i)roceed, to 
leave with me all his books, papers, and bank notes to the amount of 
Rs. 300, to be cared for on his behalf; and a complete copy of the 
Journal of the Asiatic Society, which he had received from the Society. 
He said he should ask me to keep in the event of his never returning. 
How soon were all his enthusiastic anticipations clouded, and his 
journeyings stopped for ever ! 

On the 6th instant I called on him, and found him feverish, with 
foul tongue, dry skin, and headache; I urged him to take some medicine, 
but in vain. He said he had suffered often from fever and other ail- 
ments, from which he had recovered without physic, that rhubarb was 
the only thing of the sort he had ever used, except tartar emetic. The 
Gunner had been recommended to him by Moorcroft, and the latter by a 
Persian doctor. He took out of his box a small bit of decayed rhubarb 
and a phial of tartar emetic, and said, with apparent distrust in their 
virtues, “ As you wish it, I will take some to-morrow if I am not better, 
it is too late to-day, the sun is going down.” I sent him some weak 
soup, and returned to sec him on the 7th. He was then much better. 
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got off his pallet, entered into conversation, chatted animatedly with me 
for an hour on his favourite subjects of thought and enquiry. For the 
first time since I had seen him, he this day shewed liow sensitive he .was 
to the applause of the world, as a reward to his labours and privations. 
He went over the whole of his travels in Tliibet with fluent rapidity, 
and in noticing each stage of the result of his studies, he mentioned the 
distinguished notice that had been accorded in Europe and India to the 
facts and doctrines brought to light by him. He seemed especially grati- 
fied with an editorial article by Prof. Wilson, in the Supplement to the 
Government Gazette of 9th July, 1829, which he produced, and bid 
me read ; it related to the extreme hardships he had undergone while at 
the monastery of Zemskar, where with the thermometer below zero for 
more than four months, he was precluded by the severity of the weather 
from stirring out of a room nine feet square ; yet in this situation he 
read from morning till evening without a fire, the ground forming 
his bed, and the walls of the building his protection against the rigours 
of the climate, and still he collected and arranged forty thousand words 
of the language of Thibet, and nearly completed his Dictionary and 
Grammar. Passing from this subject, he- said, in a playful mood, “ I 
will shew you something very curious,” and he produced another num- 
ber of Wilson’s paper of September 10th, 1827, and pointing to an 
editorial paragraph, desired me to read it first, and then hear the 
explanation. It run thus : (after noticing some communications to tlic 
Asiatic Society from Mr. Hodgson :) “ In connexion with the literature 
and religion of Thibet, and indeed of the whole of the Bhoti countries, 
we are happy to learn, that the j)atronage of the Government has 
enabled the Hungarian traveller, Csoma De Korcis to proceed to Upper 
Busahir to prosecute his Thibetan studies for three years, in which 
period he engages to prepare a comprehensive Grammar and Vocabulary 
of the language, with an account of the history and literature of the 
country. These objects are the more desirable, as we understand 
De Keiriis considers the recent labours of Klaproth and Remusat, with 
regard to the language and literature of Thibet as altogether erroneous. 
Moiis. Remusat, indeed, admits the impcrfectncss of his materials, but 
Klaproth, as usual, pronounces excalhedra, and treats the notion of any 
successful study of Thibetan by the English in India with incflublc con- 
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tempt.*' “ Now I do not recollect,” said Mr. De Kords, “ that I gave my 
opinion of Klaproth as it is given here, but oh ! Wilson was very, very,** 
and he shook his head significantly, against Klaproth ; and he took this 
opportunity to pull him down, and favour Remusat. It is very curious ;** 
and he laughed heartily. Not being of the initiated in the curiosities 
of Thibetan literature, I did not fully appreciate the jest ; but others 
probably will, and I was greatly interested with the keen enjoyment 
produced in the mind of the Ascetic, by this subject. 

At the same visit, he produced “ Hodgson’s Illustrations of the 
Literature and Religion of the Buddhists,” and asked me if 1 had seen it ; 
on being told that I had a copy, and had been familiar with its contents in 
progress of collection, although unversed in the subject ; he said, “ He 
sent me this copy ; it is a wonderful combination of knowledge on a 
new subject, with the deepest philosophical speculations, and will as- 
tonish the people of Europe ; there are however some mistakes in it.” I 
think he then said, ** In your paper on the Limboos, you asked if the 
appellation ‘ Hung,* distinctive of families of that tribe, had any re- 
ference to the original ‘ Huns,* the objects of my search in Asia. It is 
a curious similarity, but your ‘ Hungs* are a small tribe, and the peo- 
ple who passed from Asia, as the progenitors of the Hungarians, were 
a great nation.” I replied, that as the original country of the Limboo 
“ Hungs” was undoubtedly north of the Himalaya, and as he believed 
the same to be tlie case as regarded the Huns,” it was at all events 
possible, that the “ Hungs” of this neighbourhood, might have been an 
off-shoot from the same nation. “ Yes, yes,” he rejoined, " it is very 
possible, but I do not think it is the case.” And then, as if preferring to 
luxuriate in remote speculations on his beloved subjects rather than in 
attempting to put an end to them by a discovery near at hand, he gave 
a rapid summary of the manner in which he believed his native land 
was possessed by the original “ Huns,” and his reasons for tracing them 

Central or Eastern Asia. This was all done in the most enthusiastic 
strain, but the texture of the story was too complicated for me to take 
connected note of it. I gathered, however, from his conversation of this 
day, and of the previous ones since our acquaintance, that all his hopes 
of attaining the object of the long and laborious search, were centred in 
the discovery of the country of the “ Yoogars.” This land he believed to 
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he to the east and north of Lassa and the province of Kham, and on the 
western confines of China ; to reach it, was the goal of his most ardent 
wishes, and there he fully expected to find the tribes he had hitherto 
sought in vain. Tlie foundation of his hopes, to any one not deeply 
imbued with enthusiasm, or accustomed to put faith in philological 
affinities, will probably appear vague and insecure. It was as follows, 
in so far as I could gather from his repeated conversations. In the 
dialects of Europe, the Sclavonic, Celtic, Saxon, and German, 1 believe, 
the people who gave their name to the country now called Hungary, 
were styled Hunger or Ungur, Oongar, or Yoongar; and in Arabic, 
Turkish, and Persian works, there are notices of a nation in Central 
Asia, resembling in many respects the people who come from the East 
into Hungary. In these languages, they are styled Oogur, Woogur, 
Voogur, or Yoogur, according to the pronunciation of the Persian let- 
ter, and from the same works it might be inferred, he said, that the 
country of the ** Yoogura” was situated as above noted. Thefe^were 
collateral reasons which led him to this conclusion, but he did not lay 
much stress on them, and they have escaped my memory. It has since 
occurred to me, that at the time of the con^rsations now detailed, Mr. 
De Koros had some presentiment that death was near him, for on no 
former occasion was he so communicative, nor did he express opinions, 
as if he was very anxious they should be remembered. On this day he 
certainly did so, and I feel it due to his memory to record them, even in 
this imperfect manner. To give his opinions point, it would require a 
knowledge of the subjects on which he discoursed, to which 1 cannot 
pretend ; yet such as they are, they may, as the last words of an extra- 
ordinary *man, be prized by those who honoured him for his acquire- 
ments, and admired him for his unwearied exertions in the cause of 
literature, languages, and history. 

Although so much better on the 7th than on the previous day, I 
dreaded that a return of fever was impending, and 1 again urged hy^^ 
to take medicine, but in vain. On the 8th I did not see him, but on the 
rooming of the 9th, on visiting him with Dr. Grifiith, I found tliat fever 
had returned ; he was confused, and slightly delirious ; his countenance 
was sunken, anxious, and yellow, and altogether his state was bad and 
dangerous. After much trouble, we got him to swallow some medicine. 
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and had his temples rubbed with blistering fluid. On the morning of 
the 10th he was somewhat better, but still unable to talk connectedly 
or distinctly ; towards evening he became comatose, and continued so 
until 5 A. M. of the^ 11th, when he expired without a groan or struggle. 
On the 12th at 8 a. m. his remains were interred in the burial ground of 
this station. I read the funeral service over him, in the presence of al- 
most all the gentlemen at the place. 

The effects consisted of 4 boxes of books and papers, the suit of blue 
clothes which he always wore and in which he died, a few shirts and 
one cooking pot. His food was confined to tea, of which he was very 
fond, and plain boiled rice of which he ate very little. On a mat on 
the floor with a box of books on the four sides, he sat, ate, slept, and 
studied, never undressed at night, and rarely went out during the 
day. He never drank wine or spirit, or used tobacco or other stimu- 
lants.* * * * 

Annexed is a detailed list of the contents of the boxes. Among his pa- 
pers were found the bank notes for Rs. 300, to which he alluded before 
his death, and a memorandum regarding Government Paper for Rs. 
5,000, which it is stated in transcript of a letter to the Government, dat- 
ed 8th February, 1842, it was his wish to leave at his death to the 
Asiatic Society of Bengal for any literary purpose. Cash to the number 
of Rupees 224 of various coinage, and a waist belt containing 26 gold 
pieces, (Dutch ducats 1 believe,) completes the money part of his effects. 
From this 1 shall deduct the funeral expenses and wages due to his 
Lepcha servant, and retain the remainder, along with the books and 
papers, imt’l 1 receive the orders of Government for disposing of them. 
As the deceased was not a British subject, 1 have not made ^che usual 
advertisement of the possession of his effects, nor have I taken charge 
of them in the Civil Court, but in my capacity of Political Officer in this 
direction. 

From a letter of James Prinsep’s among the papers, 1 gather that he 
was a* native of the town of “ Pest,” or Pesth, in the province of Tran- 
sylvania, and 1 have found transcript of a letter addressed by him to the 
Austrian Ambassador in London, apparently on matters connected with 
his native country ; I presume therefore, that the proper mode of mak- 
ing his death known to his relations, if such there be, and of disposing 
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' of the moiu^y not willed by him, will be through the Austrian Am* 
bassador at tlie British Court. In some documents I found his ad- 
. dress to to Koran Csilma Saudor.” 

I have the honor to be, 3cc. 

(Signed) A. Campbell, Superintendent. 

Note. — 1 may add to Mr. Canipbeirs interesting paper such confirmation as my 
memory enables me to give of the opinion held by the deceased philologist on the 
origin of the Huiis, which with singular opinions on the Boudhist faith, constituted 
his most favourite speculations. He on more than one occasion entered on the sub* 
ject with me at great length, detailing in particular the Sanscrit origin of existing 
names of places and hill ranges in Hungary: my constant request at the close of 
these conversations used to be, that he would record these speculations. He invariably 
refused, alluding darkly to the possibility of his, one day, having it in his poi^r to 
publish to the world something sounder than speculation. In proportion as 1 pr^ed 
him on the subject, he became more reserved with me on these particular questions, 
lie seemed to have an antipathy to his opinions being published. I remember his 
giving me one day a quantity of curious speculation on the derivation of geogra- 
phical names in Central Asia. Some months afterwards, I had occasion to annotate 
on a theory of the nomenclature of the Oxus, and writing to him, recapitulated his 
opinion on the subject, and begged to be allowed to publish it by authority. His 
answer was, **that he did not remember.** His exceeding diffidence on subjects on 
which he might have dictated to the learned world of Europe and Asia, was the most 
surprising trait in him. He was very deeply read in general literature, independently 
of his Thibetan lore ; but never did such acquirements centre in one who made such 
modest use of them. 

n 


Note to accompany a Map of the Isle St. Martin’s. By C..pB. Green- 
LAW, Esq., Secretary to the Marine Board. 

It is some time since the annexed map of a Survey of the Island of 
St. Martin’s, south of the Kiver Naaf on the Arracan Coast, has been 
prepared fof^pi^ication in the Journal. It is by the late Mr. Frederick 
Bedford, who commanded a schooner employed on that Coast for the 
prevention of salt smuggling. 

The survey of this and other islands and places on the Coast, formed 
no part of the established duties of Mr. Bedford’s office, but he under- 
t^k them and executed them with a zeal and spirit that won for him 
the good opinion of his immediate superiors in the province, and with an 
ability which would assuredly have obtained him the future support and 
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countenance of the Govemmentj had he lived to carry on the further 
surveys which were in contemplation. 

Unfortunately, however, the Osprey, the beautifiil schooner which 
he commanded, was lost on the night of the 15 th of November last in a 
gale of wind.* 

The survey of St. Martin’s Island, however, formed but a small portion 
of what he had already performed. He made a similar survey of Oyster 
Island, and of the mouth of the Myoo River, and his maps and charts 
formed part of a lengthened Report from the Commissioner of the pro- 
vince, Captain Bogle, on the propriety of establishing a regular chain of 
lights on the coast. I have no purpose, however, to go into that ex- 
tensive question, although in connection with the increasing prosperity 
of the province, arising from its rapidly increasing growth and export of 
rice, as also with the consideration of the probable eventual establishment 
of a ;iaval port at Kyouck Fhyoo, it is an interesting, if not an impor- 
tant question. 

My present remarks arc necessarily confined to St. Martin’s Island, 
and in addition to what is stated by Mr. Bedford in the sketch itself, 
in respect to the nature of the soil, I am enabled to add the following 
from the Commissioner, who says, I think justly, that this Island 
appears tp be capable of being turned' to profitable account. 

Captain Bogle, after adverting to Mr. Bedford’s remarks on the best 
position for a light House, observes, 

** It is not only as a light house station that this Island appears to 
be deserving of attention ; as a Sanatarium for the people of Calcutta, 
it would 1 Lave no doubt be found invaluable ; it cannot be at all subject 
to the evils of the climate of Arracan, for it is too far north, and is 
besides six miles from any land ; it is about four miles long by one mile 
broad at the north end ; it has plenty of excellent fresh water ; turtle, 
and doubtless oysters abound ; the sea around it supplies large quantities 
of the finest fish ; the soil is in part excellent, probably well adapted to 
the growth of vegetables ; it possesses some pretty undulating scenery, 
the northern portion of the Island being a perfect park ; there is space 

* It appears that the Osprey left the Naaf od the 15th of November, and has not 
since been heard of, but as a sudden and severe gale occurred during the night, there 
is no doubt she foundered. He himself had only on the 9th of the same month written, 
that she was as fine a craft as could be, and that he considered her equal to any service. 
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for ten or twelve bungalows with comppunds, as well as for Natives’ 
houses. The beach affords a beautiful ride and splendid sea-bathing, 
and in the N. £. monsoon, the climate is superlatively fine, as it must 
also be in the months of March, April and May, when the sea breeze 
blows most refreshingly ; in short, it is described as a very agreeable 
Island, and one which owing to its proximity to Calcutta, and its re- 
moteness from external evils and temptations, might possibly be found 
a most admirable location, not only for the higher classes, but for Eu- 
ropean invalid soldiers.’* 

I can add nothing to this very interesting, though simple notice of 
Captain Bogle, beyond the expression of my hope, that some parties may 
be foimd sufficiently enterprizing to make trial of the capabilities of the 
Island, bearing in mind, that there is a regular established intercourse 
between Calcutta and Arracan by means of the Amherst ^ and that there- 
fore there would always be periodical opportunities of coming^ and 
going ; add to which, it is to be hoped, that another vessel will shortly 
be sent to take the place of the ill-fated Osprey, which by her visits 
would help to enliven the place, and add to the ipeans of communication. 


On the Cotton called “ Nurma," by Dr. Irvine, Residency Surgeon at 

Gwalior. Communicated by Colonel Spiers, Resident at that Court. 

I have the honour to forward to you the result of my inquiries re- 
garding the Nurma cotton, which I have only now been able to com- 
plete. I send the information 1 have obtained in the form of question 
and answer. 

1 beg to call your attention to the fact, that Nurma is the name ap- 
plied to this cotton by the Mussulmans only ; and that the real name 
from time immemorial is ** Burari,” and that it is in all probability 
indigenous. The Nurma is not produced as a crop at Chanderee, but is 
imported as required from Cholai Muhasur on the Nerbudda, where it 
is regularly cultivated. 

A few years since, an experiment was tried at Chanderee of growing 
the Nurma cotton, but as the cotton yielded was not so good as that 
imported, and as insects and frost injured the plants, and as the cotton 
adhered very firmly to the seed, the ryots at once gave up their inten- 
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tion of cultivating the Nurma plant. This abandonment seems to have 
been very premature ; as it is most likely that a little more care and 
perseverance would have insured success. The present demand for 
Nurma cotton is, however, so very small, the trade in fine Mamoodies 
being little or none, that no encouragement is afforded to the cultiva- 
tors. The present supply of Nurma cotton from Cholai Muhasur 
at Chanderee has been five years in the godowns there, and is far from 
exhausted, and can be had there at three seers per Chanderee rupee. 

It will be observed, that the Nurma cotton is naturally of a dirty 
yellowish colour ; it is also gathered very carelessly ; the wool adheres 
strongly to the seed ; and the fibre though fine, is not long in the sta- 
ple. It is vastly inferior to Sea Island cotton in every respect. 

I take the liberty of sending another specimen of common American 
cotton grown by me at Gwalior last rains. This cotton, it will be seen, 
is finer, and in every respect better than the Nurma cotton ; the Chan- 
deree people themselves say so, and this common American cotton can 
easily, under proper treatment, be introduced into India. The Nurma 
cotton can no doubt be spread over the country in suitable places ; but 
it will never equal the American cotton. The fineness of spinning is 
no criterion, as the invisible thread of Chanderee has been far surpass- 
ed by the Manchester machine spinning, where one pound of the best 
cotton has been extended to 8 skeins of 180 yards each, but this degree 
of fineness is not a desideratum in England, and has been effected only 
as a curiosity. 

The labour, delay, and expense of the Chanderee Mamoodie manufac- 
ture of ahy degree of fineness is exceedingly great. The finest Ma- 
moodie piece of five yards costs Chanderee rupees 100; the breadth 
being only half a yard, while for this sum ten pieces of fine Scotch Cam- 
bric can be purchased even up-the-country of beautiful even texture, 
7 yards long and a yard wide. 

The greatest trouble and time is taken in collecting skeins from the 
different spinners of equal fineness. 

l«f Query . — ^What is the kind of cotton called Nurma ; is it of this 
country or foreign ; and if foreign, in what way has it been introduced ; 
who brought the seed first, and from what country ? 

l^f Answer . — ^Nurma cotton is foreign according to universal belief 
at Chanderee ; has always been brought to Chanderee from Cholai Ma- 
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hasur beyond Kidore on the Nerbudda; the best Nurma cotton is 
alone brought from that place. Tlie Cholai Muhasur seed has on one 
occasion been sown at Chanderee as an experiment^ and though the 
cotton produced was fine, it was not at all equal to the real Nurma 
cotton of Cholai Muhasur. The inhabitants of Chanderee have no 
idea of the time of the introduction of Nurma cotton into India. For 
the last 25 years, the present fineness of thread has been spun ; formerly 
the thread spun was so very fine as to require a blanket on the ground 
moistened to receive it as it came from the wheel, when the thread was 
scarcely visible ; and it is said, that a skein placed loosely in a saucer 
of water, might have been drank unknown to the person swallowing it. 
Mussulmans and Hindoos of all classes equally employ themselves in 
spinning this cotton. Nurma is the name given by the Mussulmans ; 
the real name from time immemorial is “ BurariJ* which would indicate 
Berar as the original country of this cotton ; or the word may J^ave 
arisen from the cotton drawing easily out into a thread, from *' burana** 
to draw out. 

2nd Query . — Is Nurma cotton produced in the common fields, or 
does it require peculiar ground and treatment ? ‘ 

2nd Answer . — Nurma cotton has always been imported into 
Chanderee, and has only once been sown there about five years ago. 
The Nurma seed was sown at the villages of Keerawul and Sersode, 
four miles from Chanderee; the cotton produced was not so good as 
that of Cholai Muhasur, the crop was besides injured by insects, the 
ryots therefore did not sow it again. It appears, however, evident, that 
the Nurma cotton would succeed about Chanderee, but th*ere being 
very little demand, there is no encouragement. At present Cholai 
Muhasur supplies amply more than is required at Chanderee. As 
stated, three bcegahs were sown at Keerawul, and two beegahs at 
Sersode, and the cotton produced, though fine, vras like common country 
cotton in adhering firmly to seed, and hence was rejected by the 
spinners. The soils at these villages are light brown loams. In these 
native experiments, the Nurma seed was sown in the same way as the 
common country cotton. After the first rain in June, the ground was 
ploughed, then allowed to imbibe a heavy shower, the seed was then 
sown, then harrowed with the wooden **putela,** then exposed to a few 
days" rain, after which the young plants were weeded by the hand, the 
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ground was then hoed, after which common manure was spread over 
the field by the hand amongst the plants, the weeding and hoeing 
were repeated at intervals several times. The crop was nearly destroy- 
ed by small insects, and by frost. The Nurma cotton produced at 
these villages on this occasion, required the seed to be separated from 
the cotton by the churkee, or rollers; while the seed of real Nurma 
cotton from Cholai Muhasur is easily and immediately separated from 
the seed, merely by rolling it lightly with a wooden pin, or by picking 
it with the hand. 

drd Query , — Do the natives largely manure the fields for Nurma 
cotton ; and is a peculiar manure used ? 

3rd Answer . — This I have written to inquire at Cholai Muhasur. 

^th Query , — At what season is Nurma cotton sown, and in what 
manner ; when is the crop ready, and after gathering, how is it cleaned ? 

4tk Answer . — ^After the first fall of rain in June, in the same method 
as country cotton. The crop is gathered about October or November 
at seven or eight intervals, according to the favourableness of the season, 
and is cleaned by the hand, or a small wooden rolling pin. The clean- 
ing is evidently very much neglected, as the Nurma cotton is brought 
from Cholai Muhasur in the same dirty state as the specimen sent. 
Before spinning, the Nurma cotton is pulled out for six hours by the 
fingers, and then is drawn out and dusted by a small apparatus, (or 
pinjurs**) of a catgut thread struck by a mallet, and is then rolled 
on small sticks, from which it is placed in paper sheaths to spin oiF, 
each sheath having a leather wrapper to give a firm hold, and also 
to prevent the perspiration soiling the contained cotton. It is spun 
by very small wheel, having a very fine spindle. 

5th Query . — ^What is the price of the best Nurma cotton, and to 
what country is it exported ? 

5th Answer . — Formerly as there was a great demand at Chandcree, and 
as the supply from Cholai Muhasur was in a degree limited, the Nurma 
cotton cost Chanderee rupee 1 per seer ; now the demand has so greatly 
fallen oflf, that three seers can be had for the same sum. This ^cotton 
is alone imported to Chanderee from Cholai Muhasur ; it is not known 
to be imported into any other place; for several years Nurma cotton 
has not even been brought to Chanderee ; the finer cotton Mamoodies 
being in very little demand, the trade has vastly diminished. Rich 
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natives only make inquiries for this fine cloth, which is sold in a very 
few shops. The Nurma cotton of which these Mamoodies are now 
made, haa been in the Chanderee godowns for five or six years past, 
and does not spoil by keeping. 

Qth Query. — ^How many years does the Nurma cotton remain in 
the soil } 

6tk Answer. — One year. only. 

1th Query. — ^What soils are deemed the best for the Nurma cotton ? 
Specimens of the soils are required. 

1th Answer. — ^llie light brown loams are deemed the best cotton 
soils. The Sersode soil is only sent ; one specimen from the surface ; 
one from 8 inches deep ; one from 1^ feet deep. 

Sth Query. — The nature of the soils and minerals around the cotton 
fields } 

Sth Answer. — These specimens for reasons stated have not^ been 
brought. 

Dth Query. — ^Are the Nurma cotton fields watered or not ; and if 
watered, how often ? 

9th Answer. — ^l^hey are nev§r watered, beiilg left solely dependent 
on the rains. 

lOM Query. — When the Nurma cotton plants are about to flower, are 
the tops broken off or not ? 

\Oth Answer. — ^The plants are always left in their native luxuriance. 

IIM Query. — A specimen of Nurma cotton is required. 

Wth Answer. — The specimen of Nurma cotton is one imported at 
Chanderee from Cholai Muhasur ; there is also a specimen of the deterio- 
rated Nurma cotton from seed, as stated, sown at Chanderee. 

\2th Query. — ^When the Nurma crop is ripening, is the plant liable 
to disease ? 

I2th Answer. — ^The Nurma plants produced at Chanderee were much 
injured by insects and by frost. The insects were like those moths 
that destroy woollen cloths. 

13^A Query. — ^When the fields of Nurma cotton produce plentiful 
crops, what tax is paid per beegah ? 

13fA Answer. — From eight annas to one rupee a beegah, as for other 
crops. 

14f4 Query. — At Chanderee how deep are the wells, and in what 
stratum is water found ? 

2 T 
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\Ath Ansiver. — ^About forty cubits deep the water is found in sand- 
stone : the water is excellent. 

1 5th Query. — Specimens of the thread of which the fine Mamoodies 
are made are required ? 

15^4 Answer. — ^Two skeins or ** pucheries** of the thread arc sent, 
the finest weighs 2} mashas, and costs 4 annas ; the coarser weighs 2} 
mashas, and costs 3^ annas ; one of these ** pucheries** cannot be spun in 
less than four days. They are spun by all parties, and when collected, 
are arranged according to their fineness. 

OwALioB, JlfarcA 17, 1842. 

Note. — My readers may recollect, that “ Nurma** cotton from the neighbourhood of 
Herat, was one of the samples of the staples of trade between Sinde and Khorasan, 
and that *'the foreign origin** of the Nurma grown in Bundclkhund was then account- 
ed for by me by the natural supposition, that the fine cotton was brought into the 
country by the early Mussulman invaders ; an opinion which 1 still adhere to. ijjj 


On a Cylinder and certain Gems^ collected in the neighbourhood of Herat 
by Major Pottinger. By the Editor. 

I have selected the gems figured in the annexed plate from among 
a collection placed in my hands by Major Pottinger. The cylinder 
(Fig. 1,) is a very curious relic indeed. It was found on tlic hills close 
to Herat by an Eimauk woman, from whom, I believe. Major Pottinger 
purchased it. The material of which it is composed, as well as the 
figures, and Cuneiform characters upon it, having equally baffled conjec- 
ture and or(linary investigation, I sent the impression, token in sealing- 
wax, to Major Kawlinson at Candahar, requesting him, acquainted as he 
is with some of the forms of the Cuneiform character, to give me his 
opinion upon it; while I applied to my friend, Mr. Piddington, now 
Curator of the Geological branch of the Museum of the Asiatic Society, 
to determine, if possible, the material of which the cylinder was com- 
posed. His opinion, in which Professor O’Shaughnessy concurred, was 
given me as follows : — 

“ At the request of our Secretary, I have examined this precious relic 
as to its physical properties. Its dimensions are. 



Inches. 

Height, 

1.1 

Diameter, . . 

0.5 

Diameter of the hole. 

0.2 
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‘‘ The hole is not drilled through the exact centre, and, as may be seen 
by looking into it, has been drilled from opposite ends. Its hardness 
is very considerable, as a good file will scarcely touch it. It is magnetic, 
but not strongly so, and its spec. gray, by two trials at a temperature of 
82® is 4.97. Neither nitric nor muriatic acids produce any effect on 
its surface. Its colour is a dark black grey, with minute shining specks, 
(probably of magnetic oxide of iron or mica,) only seen in a strong light, 
or by a magnifier. 

“ As it is by far too valuable to take even the minutest portion for 
a blowpipe analysis, 1 am deprived of any farther means of ascertaining 
what it can be. Its high specific gravity places it far out of the class 
of basalts, to which it would at first be referred on a cursory inspection ; 
and its liardness out of the magnetic iron ores. I am inclined to think 
it a ferruginous titanite, analogous to that described by Klaproth from 
Aschaffenbourg, in Silesia. Perhaps, though not exactly a idiysicjjl pro- 
perty, I should not omit to remark the admirable sharpness of the cha- 
racters, which it is doubtful any metallic tool could have produced. 

“I add here from the London translation of 1801 of Klaproth's Essays, 
p. 504, the chemical characters of his fossil ^ 

‘ Colour. — Iron black, accompanied outwardly by a moderate, in- 
wardly by a stonger, metallic lustre. 

* Fracture. — Uneven and of a fine groin; fragments indeterminately 
angular. 

‘ Hardness. — Very brittle and hard, and only with difficulty ground to 
a subtle powder, which is black. 

^Specific Gravity, 4.74. — (This was probably at 60®.) * 

‘ Magnetism. — Not attracted by the magnet even in the small splinters, 
nor does it attract the least particle of iron. The more remarkable is it, 
therefore, that it attracts and repels the poles of the magnetic needle, or 
any moveable magnetic bar. 

' Composititm. — Oxyde of Iron, 78. Oxyde of Titanium, 22=100.' 

“ So far Klaproth. I may add, that the degree of magnetism which he 
here describes, is that which our cylinder also possesses, and which is 
now well known to be merely an inferior degree of the same element." 

The character Major Rawlinson informs me, is the third, or mixed 
order of the Cuneiform writing. He supposes the inscription to express 
some formula of prayer, or adjuration. The cylinder being evidently an 
amulet to be worn suspended round the neck, or the arm, or perhaps 
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on a string round the middle, as with the amulets of a somewhat similar 
shape worn by children in this country, his conjecture is in all pro- 
bability correct. The figures and emblems on the cylinder have yet 
to be explained. The man holding a dagger, is perhaps in the 
act of binding himself to some compact, religious or civil, the con- 
ditions of which are expressed in the inscription in the presence of a 
priest, some emblem having reference to the rite, being apparently 
the image of a bird, being set up between the two ? Or is the supposed 
priest in the long striped robe a female figure? I have taken much 
pains to arrive at even a plausible conjecture respecting the up- 
right emblem, as a clue would be readily found to the meaning of the 
whole, could this type be traced. All I can say on the subject is, that 
such an emblem is figured in Rich's Memoir on the Ruins of Babylon,' in 
No. 1. a. of the plates which illustrate that interesting notice. “ No. 1,” 
says Mr. Rich, “ is a black stone of an irregular shape (in part broken and 
defaced,) about one foot in length, and 7^ inches in breadth. The figures 
on it a and b, have been supposed to represent the Zodiac of the Baby- 
lonians an inscription is partly legible, I should observe, on the stone, 
written in the first form of Cuneiform writing. Tlie figures on the 
stone (aj are those of a dog, or wolf, and of a bird seated upon a staff or 
rest, set upright in the ground. The shape and attitude of the bird 
would incline one to conclude that the artist intended to represent a 
crow or raven. The idea that the emblem is Zodiacal, is, I think, borne 
out by the nature of the figures on (bj, the other part of the same 
stone, which represent an antelope, a human head with ram’s horns, an 
fdtar, two human figures, and others which are indistinct. I am more 
impressed with the theory of the Zodiacal character of the bird emblem, 
from having found it with other similar figures, in a plate Vol. II. of 
Kerr Porter's Travels. 

I have by me drawings by the late Edward ConoUy of several similar 
rude figures of birds, of which he gave me the following notice : “ These 
are from Seistan ; these small copper images are however found in the 
ruins of old cities in all parts of this country, and have been dug out of 
topes.” Mr. Rich observes, “ small figures of brass or copper are also 
found at Babylon (?) of a similar description with the above. (?) 

This suifices to establish the fact, that such an image as that figured 
on the cylinder, was for some purpose as yet unknown to us, but having 
reference, probably, to a religious rite, in common use among the ancient 
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Parthian (?) inhabitants or invaders of Khorassan. Even this meagre in- 
dex to a solution of the meaning of the type might give an able antiquary 
the means of following up the investigation with success. 

The cylinder, figured No. 12, in Rich’s Memoir of the Ruins of Ba- 
bylon, dilFers from that before us as respects the inscription, but with 
regard to the human figures, is precisely the same. The priest in the 
striped robe, with his arms raised in the manner (vide Kerr Porter’s 
Travels,) depicted on many of the ancient Persepolitan sculptures, the 
man with the dagger, as if in the performance of a rite, are exact in 
the one as in the other ; the emblem between these figures is however 


different from our’s ; it is also 
standing on the ground ; it is in 
emblem, which is given in our’s 



differently placed, and not as 
this shape, while the indistinct 
above the heads of the figures, 


is replaced in Rich’s by a directly solar type, as I conceive it to be. 




This variation in the emblems may account for the inscription 
of a different written formula. Mr. Rich’s brief notice of 


these curious relics, I extract for readier reference. 


*' The Babylonian cylinders arc among the most remarkable and in- 
teresting of the antiques. They are from one to three inches in length : 
some are of stone, and others apparently of paste, or composition of 
various kinds. Sculptures from several of these cylinders have been 
published in different works; and Nos. 10, 11, 12, 13, and 14, are 
specimens of my own collection. Some of them have Cuneiform writing 
on them, (as Nos. 12 and 13,) which is of the third species ; but has the 
remarkable peculiarity, that it is reversed, or written from ri^ht to left ; 
every other kind of Cuneiform writing being incontestably to be read 
from left to right. This can only be accounted for, by supposing, that 
they were intended to roll off impressions. The cylinder No. 11, was 
found in the site of Ninevah. 1 must not omit mentioning in this 
place, that a Babylon cylinder was not long ago found in digging in 
the field of Marathon, and is now in the possession of Mr. Fauvel of 
Athens. The cylinders are said to be chiefly found in the ruins of 
Jerbouiya. The people of this country are fond of using them as 
amulets, and the Persian pilgrims, who come to the shrines of All and 
Hossein, frequently carry back with them some of these curiosi- 
ties.” 


Having done my best to offer some explanation of this curious relic, I 
have, with inexpressible regret to state, that it is no longer in my posses- 
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sion ; a fnend to whom I entrusted it, for the purpose of examinaticHi, 
having mislaid, or lost it. 


My readers will at once detect on Fig. 2, characters similar to those 
of Conolly’s gem of the hand and ear, noticed by me in No. 122 of 
the Journal, and of other gems already published in this Journal. 
They are boldly and elegantly cut, as are also the wild goat's 
head, and the palm leaves (?) which complete the device. The gem 
is on basalt, which has been cut down to form a surface for the 
execution of the carving. The whole has then been roughly polished, 
and the stone drilled, to allow of a string or ribbon being passed 
through it. The perforation so made, is about a third of on inch in 
diameter, and is cut in a clean and workmanlike manner. Its large 
size, compared with that of the gem itself, is perhaps indicative of the 
valuer attached to the amulet, its wearer being desirous of securing it by 
as strong and thick a ligature as possible ? I conjecture the device to have 
some planetary allusion. Might one suppose it zoduical, and detect Capri- 
corn in the goat's head? It is given in its full size in the plate, but 
without a side view, which would have shewn the perforation, and the 
whole bulk of the gem. 

No. 3. — ^Is on crystal, the head Sassanian ; a variation of the charac- 
ters (?) the execution good. 

No. 4. — ^Red cornelian, a man driving before him a humped bull. 
The characters are indistinct, and the execution coarse : the reverse of 
the gem plain and highly polished. 

No. 5. — Sardonyx, the characters similar to those of No. 2, and 
beautifully executed. 1 fail, however, entirely to make out what the 
central object is intended for ; a conch shell ? This stone by its shape and 
size, appears to have been intended for a seal ring. 

No. 6. — Red cornelian, it is carved on both obverse and reverse, and 
carefully polished : the former slightly convex, the latter flat. The cha- 
racter is evidently the ancient form, used for the earliest Pali inscriptions. 
My Pundit, Sarodha Prasad, professes to read the reverse in Pali, 
which rendering Pundit Kamala Kanta concurs 
in. The obverse is perhaps the abbreviated form of some ordinary man- 
date, as the characters appear arbitrary, and the meaning of the reverse, (as 
read by the Pundits,) maha mohe maga samadesh, carries out the infer- 
ence, it being, command of him who is first in dignity." (?) 1 give the 
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reading fguantum valeatj on their single authority. If it is a correct 
one, we have before us the signet of some bye-gone potentate, who used 
it to authenticate his written orders. 

In the numbers which follow, I have given specimens of the ruder and 
Mnlettered gems found in numbers in Khorassan, as in the upper part of 
the plate are shewn various descriptions of lettered gems from the same 
quarter, giving inscriptions in three, if not four, of the forgotten languages 
of the earth. 

No. 7. — Pink cornelian : it is roughly polished, and drilled for thread- 
ing. The subject, a stag with branching antlers, is perhaps the com- 
monest among the devices on such gems. Nos. 10, 14, 17, and 22 
give proof of it. A solar type is perhaps intended. 

No. 8. — Red cornelian : a lion very coarsely cut, the stone however is 
carefully shaped and polished. 

No. 9. — Crystal : the subject (?) 

No. 10. — Fine red cornelian, highly polished ; apparently a flower. 

No. 12. — Red cornelian : a humped bull; this stone is rudely perforated. 

No. 13. — Crystal : a horse rudely cut on the convex side of the stone. 

No. 14. — Pink cornelian. ^ 

No. 15. — ^Ditto, the stone rudely perforated ; the subject (?) 

No. 16. — ^Ditto : a bull. 

No. 17. — ^Veined brownish cornelian; the stone has been ground 
down to form a surface, and is roughly perforated. 

No. 18. — Serpentine : a mounted horseman. 

No. 19. — Ciystal. 

Nos. 20, 21, 22, 23. — ^Red cornelian: all these gems afb merely 
given as specimens of the rude emblematic devices found in numbers 
about the sites of ancient cities in Khorassan. 

No. 24. — Is a lump of white agate, rudely ground down in one place 
for the reception of the device, and as rudely perforated. A Jotee, or 
Jain priest, who saw this gem, professed to recognize a Budhist emblem 
in it, declaring it to be the conventional mode of representing the sruthi 
sthaponi, or desk- frame from which the Budhist scripture is read : he 
brought me an ancient Pali illuminated inscription to prove his asser- 
tion, by pointing out to me a similar device ; but by no means succeed- 
ed in convincing me of the resemblance. The supposition is however 
perhaps worth mentioning. 
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Museum of Economic Geology cf India. By H. Piddington, Esq. 

Sir, 

I am authorised by the Committee of Papers of the Asiatic Society, to for- 
ward to you the accompanying Memorandum relative to the Museum of Economic 
Geology op india now forming, in the confident hope that you will personally, and 
through your friends, kindly assist their views and those of Government, as far as lies 
in your power. 

With respect to carriage of Specimens, such small ones as may not exceed tlfe usual 
dawk banghy weight, say 50U Tolas, may be sent at once, addressed to the Secretary 
of the Asiatic Society, and those above that weight dispatched by the nearest water 
carriage, preferring the Steamers if obtainable. 1 am. Sir, 

Your obedient Servant, 

U. PlDDlNGTON, 

Curator, Mus. Econ. Geology of India. 

Calcutta, 184 . 

Theobjeetxof the Museum of Economic Geology of India, which has been establish- 
ed by Government at Calcutta, under orders from the Hon’ble the Court of Directors, 
in conjunction with the Asiatic Society and at its Rooms, are the following; They are, 
as scientific men will perceive, generally those of Economic Geologists in all countries, 
but there are some peculiarities connected with India, and the situations of Europeans 
in it, which will oblige us to go into a little detail, to explain to those who may not 
already take an interest in these matters, our wants, our wishes, and our hopes of the 
advantages which may accrue to the community from this new establishment. Its 
objects then are briefly these 

1. To obtain the most complete Geological, Mineralogical, and Statistical knowledge 
possible of all the mineral resources of India, wrought or un wrought, so as to make 
them as publicly known as possible ; to shew how they have been, or are now wrought, 
or how they might be so to the best advantage. 

2. To obtain a complete set of specimens, models, and drawings, relative to the 
Mining operations. Metallurgical processes, and Mineral manufactures of all kinds, of 
India and of Europe and America; so as to afford to the public information of every 
thing which can be turned to account here or in Europe, and perhaps prevent loss of 
time, waste of capital, and disappointment to the Indian speculator. 

3. To furnish the Engineer and Architect with a complete collection of all the mate- 
rials, natural or artificial, which are now, or have formerly been used for buildings, 
cements, roads, &c. and of all which may possibly be useful in this department, whether 
European or Indian. 

4. To collect for the Agriculturalist, specimens of all kinds of soils remarkable for 
their good or bad qualities, with the subsoil, subjacent rocks, &c;. and by examination 
of these, to indicate their various peculiarities and the remedies for their defects. 

5. To collect for Medical men, the waters of mineral springs, mineral drugs, &c. &c. 
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6. And finally, by chemical examinations of all these various specimens, to deter- 
mine their value, and how they may bo best turned to account for the general benefit 
of the community. 

With objects like these the Museum of Economic Geology may be said to be placed 
between the purely scientific geologist and the merchant, the miner, the farmer, the 
manufacturer, and the builder, or in other words, the merely practical men, who may 
desire to know how the knowledge of the geologist and mineralogist, — to them often 
so recondite, and apparently so useless, — can forward their views : and its office, to be, 
if possible, to answer all questions of this nature which may arise, for public benefit 

This may sometimes to be done from books, but the great library must be the collec- 
tions of our Museum, which are in fact a library of examples, to which the commentary 
is the laboratory ; where, aided by the resources of the collection, questions may often 
be solved in an hour, a day, or a week, which it would take half an Indian life to 
obtain the mere materials for investigating. An extensive collection, then, is the first 
requisite, and this should, if possible, comprise every inorganic product of the earth 
from which mankind derive any advantage, with every information relsitive to it. It 
will readily occur to the reader, that in India, owing to her infancy in some of the arts 
dependant on these products, as in mining, agriculture, &c. ; and her singular pro- 
gress in others, as in peculiar branches of Metallurgy and the like, our almost absolute 
ignorance of what her methods and resources are, the peculiarities of situation in which 
these resources may exist, those of climate, workmen, and many others, we have almost 
every thing yet to learn; and that to accomplish our objects, we cannot be too well fur- 
nished with all the knowledge and examples of Europe and the Americas, and all those 
of India, or of Asia. 'Without these, our progress must be very limited ; but in propor- 
tion as we obtain them, we may hope, without presumption, to see the day when the 
mines, the quarries, and the soil of India may be done justice to, which assuredly, hoa 
never yet been the case.* In this all classes are so clearly interested, that it would bo 
superfluous to shew it, as it is to shew that the resources of every country arc far more 
readily developed with public means for investigating, preserving, and publishing all 
knowledge belonging to them, than where none such exist. 

It is therefore hoped, that those who may be desirous of assisting this great public 
work, will bear in mind, that nothing, however familiar it may be to thosc^on the spot, 
is indifferent to us; for if not wanted for the institntiont it may serve to procure that 
which is; and the following note is given rather as a general memorandum than as 
specifying all which is desired. The general rule is, that details cannot be too 
numerous, nor specimens too various, particularly if purely Indian. 


* It is curious to find that upwards of 140 years ago, the ores of the precious metals were an 
article of export from the Dutch East Indies ! This is clearly shewn by the following passage ITom 
Schluttcr’s work, as translated hy llellot, and published by him under the title of ** llellot sur leg 
Mines/' Tarls, 1753. lii Yol II. p. 285, Chap. XL VI. *' On East Indian Ores and their Fusion by 
the curved Furnace^** he says— 

**ln 1704, Schlutter received by a private channel twenty-five quintals of ore from the East 
Indies, &c.” And again : “ These sorts of ores (of gold and silver) sent from India hy the Dutch 
'were frequently smelted at the foundury of Altcnau in tlie Upper Ilartz, but had never been 
smelted in the Lower Hurtz. This ore was in lumps from the size of a nut to that of walnut, and 
by trials it was found that the quintal of 1 lOlbs. contained 1 oz. 8 drs of gold and S| oz. of silver." 

2 u 
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DESIDERATA FOR THE MUSEUM OF ECONOMIC GEOLOGY 
OF INDIA. 

1 . 

Minks and Mining Products. 

1. Specimens of all crude ores, just as found. If possible also, of the rocks or matrix 
in which found ; of those indicating the vein at the surface ; of the walls of the veins ; 
of the strata or beds passed through before reaching them ; and of the rocks of the sur* 
rounding country. 

2. The ores after preparation for the furnace by picking, washing, stamping, roast- 
ing, &c. 

3. The rejected ores, gravel or stones found with those used ; which often go under 
odd names, as those of “mother, devil,** or the like. 

4. The fluxes used, if any. 

5. Memorandum of the kind of fuel used, samples of it if coal or coke, &c. ; names 
of the trees, as bamboo, &c. if charcoal ; and if not too far, send specimens. 

6. The roasted or half smelted ore. 

7. ihe pure metals, as obtained in a merchantable state, of all the qualities. 

8. The slags, of all kinds, from the furnaces and smeltings. 

9. Drawings or models (to scale of possible) of all furnaces, machinery, and im- 
plements used in any of the processes, with drawings, plans, and models of the mine. 
Earthen models of the furnaces, &c. may often be well made, by the native image 
makers for a more trifle. 

lU. Specimens of any tools used. 

11. Traditions, history, and statistics of the mine or mineral products, as (1.) How 
and when found ; (2.) Produce, gross and net; (3.) Rent if farmed, or what tax pay- 
able on the product; (4.) Price of daily labour ; (5.) Amount of labour obtainable for a 
given price ; (6.) Estimated profits, past and present; (7.) Reasons for decay or increase ; 
(8.) 'Whatis now required to make the mine more productive ; (9.) Copies or notices of 
any books or accounts of the mine ; (10.) Health, comfort, morals, and condition of the 
workmen employed, average of ages, and of life among them if thought unhealthy; 
seasons and hours of work. Superstitious notions, peculiar diseases, &c. &c. 

11 . 

Buildings, Cbments, Pottery, Colours, Roads, &c. 

1. Specimens from the quarries, of all kinds of building stones, useful or merely or- 
namental. 

2. The same of limestones, shells, corals or other articles, used to make lime or ce- 
ments of all kinds. 

3. Specimens of the strata above and below the quarried stone. 

4. Any fossil shells, bones, fish, plants, insects, or other appearances of organic 
remains large or small, found in or near the quarries, or amongst the rubbish and water- 
courses of quarried spots. If specimens appear too large to move, please to give a 
notice, with an eye-sketch, and estimate of the expence of moving, and preserve it till 
a reply is sent. 
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5. Specimens of the building stones or remarkable bricks used in any public edi« 
fices, monuments or tombs, with the date of their erection if known, and a note to say 
if exposed to weather or protected by stucco, paint, or roofs. 

6. Memoranda and specimens of any plants or animals destructive to masonry, as 
boring worms and shells in water, and the like, with specimens of their work. 

7. Ornamental or stucco-work : specimens of it, new or old, interior or exterior, with 
the best account procurable of the materials, preparations, and working of them. 

8. Specimens of stones and marbles, shells, &c. used for image or ornament-making ; 
of earths for pottery, and varnishes of coloured earths of all sorts, whether used as 
pigments or not. 

9. Specimens of peculiarly good materials used for roads, whether ancient or 
modern, with prices, methods of using them, and other Memoranda. 

10. Prices of all the above ; rates of labour, carriage, &.c. from the rough to the 
wrought state, and all other statistical details as in the case of Mines and Mineral 
products above mentioned. 

lU. 

Agricultuual Geology. 

1. Specimens of soils of good, and the best qualities, for all kinds of produce, as 

sugar, cotton, tobacco, &c. * 

2. Of infertile soils or veins of earth. 

3 . Of the subsoil or rock. 

4. Of the stones scattered about these soils. 

5. Memoranda relative to the height of these soils above the water of wells in the 
rains and dry season, and of its drainage, shelter, expos||tion, &c. 

6. Of any kind of earths, mud, or stones used as manures, as peats from the j heels, 
kunkurs, &c. 

7. Of the deposits (fertile and infertile) left either by the common inundations 
or by violent floods, with memoranda of their effects on the cultivated soil. 

8. Specimens from any separate spots, where gravel or stones are collected in 
quantities after inundations or floods. 

9. Accounts of remarkable floods, and average heights of the rise of rivers, of the 
raising of the soil, alterations in its produce consequent thereupon, and all Other details. 

10. Memoranda relative to the formation or destruction of river-banks, islands, &c. 
with measurement if obtainable. 

11. Samples of all kinds of efflorescent salt-earths, with specimens of the different 
salts prepared from them, prices of preparation, selling rates, and accounts of the 
processes and uses of the salts. 

12. Specimens of brine springs, with details of manufacture if boiled for salt, and 
statistics of labour and produce, &c. as in the case of mines. 

IV. 

Medical Geology. 

1. Specimens of mineral medicines of all sorts, whether produced on the spot or 
imported, crude and prepared, with notes and samples of the process of preparation in 
all its stages. 

2. Of the water of mineral springs, their temperature, incrustations about them, 
account of their uses, and specimens of the rocks or soil in which found. 



326 Museum of Economic Geology of India. [No. 124. 

V. 

Native Metallukgical Processes, or Mineral Manufactures. 

1. Exact descriptions of them, however rude or simple they may appear, with 
samples of the ores, fuel, fluxes, products, slags, &c. 

2. Models or drawings (to scale if possible) of the furnaces and implements of all 
kinds ; specimens of these last may be sent. 

3. Memoranda and samples of the earths or sands used for moulds in castings, of the 
crucibles and beds, raw and baked, and of the raw material from which made. 

4. Prices of raw and wrought materials. 

5. Drawings of machinery used for turning, boring, polishing, &c. 

In conclusion : It is not supposed that any individual, unless wholly devoted to 
the research, can supply the whole of the desired specimens, or even of tlie knowledge 
relative to any one product; but any single item of the foregoing may be of import- 
ance, at sometime, to some one ; and it will be the special duty of the Asiatic Society, 
and of the Curator of the Museum, to see justice done to every contribution ; whether 
"relating to the Geology of India in general, or to this peculiar branch of it. 

H. PlDDlNGTON, 

Curator^ Museum Economic Geology. 


Correspondence respecting the Society's Museum of Economic Geology, 

Note. — ^'Fhe institution of our Museum of Economic Geology is neces- 
sarily of such interest, that the publication of the Correspondence having 
reference to it, and to the appointment of a joint Curator, will be read with 
satisfaction by many of my readers. 



To H. Torrens, Esq. Secretary to the Asiatic Society, 

Sir, — In continuation of my letter. No. 433, dated the 24th March 
last, on the subject of the formation of a Museum of Economic Geology 
in India, 1 am directed by the Right Honorable the Governor to trans- 
mit, for the information of the Asiatic Society, Extract Paragraphs 2d 
and 3d of a despatch from the Honorable the Court of Directors, No. 13 
of 1841, dated the 8th September, and to invite the Society’s particular 
notice to the requisition therein contained, with a view to its being com- 
plied with whenever practicable. 

2.— I have been further desired, in connection with the 2nd para- 
graph of my letter dated the 14th April last, to enclose for the Society’s 
information, copy of a circular addressed by the Military Board to the 
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Superintending Engineers, forwarding a copy of Captain Tremcnheere's 
Memoir, agreeably to Mr. Piddington’s suggestion. 

I have, &c. &c. 

G. A. Bushbt, 

Secretary to the Government of Bengal, 
Foet William, the December, 1841. 


Extract from letter No, 13 q/* 1841, from the Honorable the Court of 

Directors, in the Revenue Department, under date the 8th September. 

2. — ^We have transmitted a copy of Mr. Piddington’s Report to 
Mr. Delabeche, the Director of the Museum of Economic Geology 
in tills country, and we have informed that gentleman, that we shall b^ 
happy to receive from him for transmission to you, any communication 
which he may desire to make on the subject of that Report, as wejl as 
any further specimens which it may be in his power to add to the col- 
lection. 

3. — ^We desire that you will transmit to us any specimens which 
you may be enabled to collect of objects. Which in your opinion may be 
appropriately presented to the Institution over which Mr. Delabeche 
presides. 

(A true Extract,) 

G. A. Busuby, 

Secretary to the Government of Bengal, 


ClRCULAK No. 31. 

To the Superintending Engineers. 

1 am instructed by the Military Board to send for circulation to the 
Officers of Public Works under your control, the copy of Mr. Secretary 
Bushby’s letter No. 432 of 24th March last, and copies of a Memoran- 
dum drawn up by Captain Tremenheere, regarding the establishment in 
Calcutta of a Museum of Economic Geology, and to request that you 
will invite the co-operation of the Executive Officers of your circle in 
the attainment of the proposed end. 

2. — ^The Memoir contains full instructions as to the manner in which 
the co-operation of officers may be best effected. It shews what sped- 
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mens should be collected, and what information should accompany 
them. 

3. — ^The Board desire me to express their hope, that officers will 
turn their attention to the objects contemplated in the formation of the 
proposed Museum, and they desire me to request, that when any box of 
specimens is collected the circumstance may be reported to you, and 
your orders taken as to its transmission before any actual expense is in- 
curred. A copy of the descriptive papers which are to accompany the 
box should also be sent to you, in order, that if the information appears 
deficient in any essential point, you may have the deficiency supplied 
before the specimens are actually sent to Calcutta. 

4. — ^The Board would wish you to exercise your discretion as to 
having the boxes sent in the first instance to your own office and 
thence transmitted to Calcutta, or in desiring Executive Officers to send 
the specimens direct to the Presidency ; but in either case, they should 
be sent to the Board's office for transmission to Government. 

5. — ^The Board request particular attention to the 2d paragraph of 
Mr. Bushby’s letter, but they do not conceive it to be the intention of 
Government, that useful specimens should be entirely withheld, when 
opportunities of sending them free of expense do not occur. The Board 
trust, however, that the most economical mode of transmission will 
always be adopted. 

1 have, &c., 

(Signed) A. Beoome, 
Officiating Secretary Military Board, 
Military Board Office, Qth November, 1841. 

To G. A. Bushby, Esq., Secretary to Government, General Department, 

Sir, — ^Your letter dated the 1st ultimo, with its enclosures, was laid 
before the Meeting of the Asiatic Society held in this month, and the 
Meeting referred the subject to the Committee of Papers, in order that 
full consideration might be given to the important subject urged by the 
Honorable Court of Directors upon the attention of the Society, in 
connexion with the formation of a Museum of Economic Geology for 
India, and the collection and arrangement of specimens here, of which 
duplicates should be transmitted for preservation in appropriate Museums 
in England. 
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2. — ^The Governor of Bengal is aware, that a suitable room of our 
premises has been assigned for the specimens brought to India by 
Captain Trcmenheere, and that the Society has a large assortment of 
Mineralogical and other specimens, collected from various parts of India, 
from which, with care in the arrangement, and particular attention to 
the localities from which the articles have been procured, a valuable 
Museum of the kind desired, might now be commenced upon, so as to 
form nucleus of an CEconomic institution, to which all public officers 
might refer for information, and into which all further objects of useful 
discovery might, as collected by the Officers of Government, be brought 
for safe deposit and investigation. 

3. — But for the arrangement of the specimens we possess in the scienti- 
fic order requisite, and for their discrimination and proper ascertainment, 
the entire services of a gentleman versed in somewhat more than the 
rudiments of sciences of Geology and Mineralogy, and a proficient in 
Chemistry, and the use of tests for purposes of analysis, will obviously 
be iudispensible ; and it would be a great advantage that this gentleman 
should also not be a stranger to the Geography and languages of the 
country, and that he should be known to, and in habits of correspondence 
with, persons engaged in similar pursuits in dififerent parts of India. 

4. — ^llie Curator the Society has recently obtained from Europe, Mr. 
Blyth, is eminent in all departments of Zoology, and his indefatigable 
exertions in this line, have already increased largely the value of the 
Museum, as well by the addition of an infinity of new specimens excel- 
lently set up, as by the discovery amongst our neglected stores of 
objects valuable to science which had escaped the less accurate investi- 
gation of his predecessors in this line. But Mr. Blyth’s whole time is 
occupied in this very extensive branch of the Museum, and he does not 
profess at present, to be sufiiciently acquainted with Mineralogy 
and Geology, to be able to superintend the formation of the desired 
(Economic Museum ; besides that being new to the country, and unac- 
quainted with its localities and languages, he would feel greatly at a 
loss in the attempt to arrange and investigate the affinities of soil, and 
other characteristic peculiarities of provinces and districts, which it 
should be the aim of an CEconomic Museum to display. 

5. — ^The Society has been indebted to Mr. Piddington for all that 
has yet been done in this department ; the qualifications of this gentle- 



330 Museum of Economic Geology, [No. 124. 

man as a chemist and man of general science, are well known to the 
dovemor of Bengal, but his attainments in the branches of Geology and 
Mineralogy, and the attention he has given to these sciences in their 
special application to India, may not have been antecedently represent- 
ed to his Lordship. He is regarded by the members of the Committee, 
and by the Society for which they are acting, as eminently qualified to 
undertake the particular duties and charge to which their attention has 
been thus directed. 

6. — Circumstances at the present juncture enable this gentleman 
to give to the Society a large portion of his valuable .time, but render it 
impossible, that they should be accepted without remuneration. On 
the part of the President and Committee of Papers of the Society there- 
fore. I am directed to request you will submit to his Lordship, that if 
importance be attached to prosecuting researches in (Economic Geology, 
and to the careful examination and arrangement of specimens and 
objects connected with this science, they see no means of satisfying the 
wishes of the Government and of the Court of Directors, except by 
securing the services of Mr. Piddington, on a separate salary equal to 
that now assigned to the Curator; viz. 250 Rupees per mensem. We 
cannot hope that Mr. Piddington will engage permanently, or for any 
given period on these terms, but we doubt not that his exertions for the 
time of his devoting himself to this branch of our Museum, will j)lacc 
the department on such a footing, as will much facilitate its being after- 
wards carried on by less competent persons ; and in this manner, a basis 
will be laid for a Museum of infinite value to science and to the public 
service. 

7. — Mr. Piddington’s services, if engaged, will be of infinite use to 
the Society in other branches also, for he is versed in Numismatology, 
and proficient in all the knowledge required for the discrimination and 
arrangement of scientific objects. The Committee would propose for 
him the title, " Joint Curator,” giving to his special charge, as well 
the Geological as any other parts of the Museum, that we might consi- 
der him specially qualified to arrange and report upon. 

I have &c. for the Committee, 

(Signed) H. Torrbns, 
Secretary to the Asiatic Society, 
Asiatic Society's Rooms, Calcutta, the 27th Jan. 1842. 
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No. 265. 

To H. Torrens, Escj. Secretary to tke Asiatic Society. 

General Dept. 

Sir, — I am directed to acknowledge the receipt of your letter, dated the 
27th ultimo, conveying the recommendation of the President and Com- 
mittee of Papers of the Asiatic Society for the appointment of Mr. Pid- 
dington as Joint Curator to the Museum of Economic Geology, with 
reference to the orders for the formation of a Museum of Economic 
Geology for India. 

2. — In reply I am desired to state, that the Right Honorable the Governor 
of Bengal, with the concurrence of the Government of India, has been 
pleased to sanction a pa 3 rment from the Treasury of 250 Rupees a month 
for the remuneration of Mr. H. Piddington in the appointment of " Joint 
Curator” to the Museum of Economic Geology, which the President and 
Committee propose to confer on that gentleman. The accompayying 
Extract, Paragraph 5, from a letter dated the 23d June 1841, in the 
Revenue Department, from the Honorable the Court of Directors, will 
inform the Society as to the views of the Honorable the Court of 
Directors respecting the appointment which has been thus constituted, 
and the duties that he is expected to perform in connection witli the 
Museum of Economic Geology. 

3. — I am directed to take this opportunity of transmitting for the 
information of the Asiatic Society, a copy of a despatch from the Court 
of Directors, No. 14 of 1841, dated the 2d of November, and of the 
Letter and Memorandum from Mr. Delabeche therein mentioned. 

1 am, &c. &c. 

G. A. Bushby, 

Secretary to the Government of Bengal. 
Fort William, the 2Qth February, 1842. 


Extract from letter. No. 10 «/* 1841, from the Honorable the Court of 
Directors, in the Revenue Department, dated the 23d June. 

5. — ^We cannot doubt that much benefit may be derived from such an 
institution under proper superintendence. In order, however, to make 
it practically useful, we apprehend that it will be necessary to j>lacc it 

2 X 
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under the charge of an individual sufficiently versed in Chemistry to be 
competent to make the necessary analysis of ores, sods, &c. and to 
suggest the means of turning those analyses to account. To this 
individual might also he assigned the care of the Mineralogical records 
deposited in the Museum, which will probably in no long time become 
so voluminous as to be altogether useless, unless properly classified and 
arranged. In our despatch of the 27th May, (No. 5,) 1840, we antici- 
])ated the necessity of the appointment of such an officer, tmd we shall 
not object to your assigning a moderate salary to any individual who 
may be found competent for the discharge of the duties of such a 
situation. 


No. 14 OF 1841. 

Our Governor of the Presidency of Fort William in Bengal. 

In continuation of our dispatch in this Dej)artment, (Museum of 
Economic Geology,) dated the 8th September last, (No. 13,) we trans- 
mit for your information copy of a letter (dated 9th Sept. 1841,) which 
we have received from Mr, Delabeche, and of the Memorandum which 
accompanied it, on the subject of the establishment of a Museum of 
Economic Geology in India. 

We are. 

Your loving Friends, 

(Signed) George Lyall, 

„ J. L. liUSniNGTON, 

„ H. Lindsay, 

„ John Loch, 

„ H. Shank, 

„ J. Peity MusrnATT, 

„ C. Mills, 

,, J. . hloGG, 

„ F. Warden, 

„ John Cotton, 

„ Archdeacon Robertson, 

Henry Alexander, 

London^ the 2d Nov, 1841. ,, Henry Willock. 
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Ordnance Geological Survey^ Ifaverfordwesl, 

South Wales, 9th Sept.., 1841. 

James Melvill, Esq. Slc. &c. 8lc. 

SiE, — I have the honor to acknovirlcdge the receipt of your communi- 
cation of the 2d instant, accompanied by the report to which it refers of 
Mr. Piddington, on a collection of specimens taken to India by Captain 
Trcmenbeere, as a basis for a collection for a Museum of Economic 
Geology in India. 

As the Court of Directors of the East India Company were pleased 
to say that they would be happy to receive any communication on the 
subject which I might make, I have ventured to send the accompanying 
memorandum, and have therein given a brief account of the Museum 
of Economic Geology, established under Her Majesty's Government, for 
the information of the Directors. 

Permit me through you to return the Directors my sincere thanks 
for their kind offer of sending si)ecimcns from India to our Museum. 
Every thing which relates to the Metallurgical processes of India would 
be highly valuable : specimens of steel, such as is used for arms, would 
be particularly so. Ores of the useful metals, and any information 
relating to their mode of occurrence would be very acceptable. Models, 
or drawings from which models could be constructed, of any of the 
native mining machinery, methods of reducing the metals, or tools used 
in mining, would be valuable, however simple these contrivances may be. 

Perhaps you will do me the favour to assure the Dirrectors, that if 
they may consider any service I can render in the formation of the pro- 
posed Museum at all desirable at any time, I shall esteem myself fortu- 
nate in being able to afford it. 

(Signed) H. F. Delabecuk, 
Director, Ordnance Geological Survey. 

Memorandum respecting a Proposed Museum of Economic Geology in 

India. 

Not being aware of how far the Directors of the East India Company 
may be desirous of forming in India a Museum of Economic Geology, 
similar to that established under Her Majesty's Government in this 
country, modifying it only to suit the difference of conditions existing 
in the respective countries, or may be informed of the exact character 
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and design of the Museum of Economic Geology in London, perhaps 
it may be useful, and not altogether out of place, briefly to state the 
objects for which the latter were founded, and to shew the manner in 
which we endeavour to attain them, before 1 venture to offer any ob- 
servations which Mr. Piddington*s Keport may have suggested on the 
proposed establishment in India. 

The Museum of Economic Geology was founded, in order to obtain a 
more perfect and general knowledge of the mineral wealth of the United 
Kingdom and its colonies than now exists,* and to render the knowledge 
thus obtained readily available to the public, endeavouring to promote 
an increase in the advantages to be derived from our mineral wealth, 
by shewing where and in what manner mineral substances at present un- 
touched in particular districts may be profitably worked *, by pointing out 
that by adopting the mode of working elsewhere either in this or other 
countries, mineral substances may be more profitably raised than they 
now are in certain districts, and by preventing an useless expenditure of 
time and capital in researches which can only end in disappointment. 

Another chief object is to shew the application of Geology to Agricul- 
ture, and to afford to the public the facility of obtaining correct analysis 
of soils at a rate so moderate, as to bring them within the means of the 
many, and thus, by obtaining a multitude of facts relating to soils, be 
enabled to arrive at conclusions which may be of very material benefit 
to the agriculture of the country, and which might not otherwise have 
been rendered so readily apparent. 

In fact, the Museum may be considered, without further detail, as an 
establishment founded to shew and promote the ap])lication of Geology 
to the useful purposes of life in a variety of important ways, and thus 
aid in advancing the general welfare of the country. 

Though the establishment is termed a Museum, from containing col- 
lections of mineral and metallurgical specimens, models, &c., these 
collections only constitute a part of the general whole, and are solely 
intended to render that whole effective. Under the same roof, there is a 
weU appointed Laboratory, an office for the accumulation and preservati- 
on of the mining documents of the United Kingdom, and a work-shop 

* Itself an object of great national importance, as even at present it is known that 
the annual value of the Goals (taken at the pit mouth, and of the metals, and of a few 
other mineral products) in their first merchantable conditions raised in the United 
Kingdom, exceeds £20,U00,0(X). 
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for the construction of models from working drawings, both British 
and foreign. Mr. Richard Phillips, F. R. S., long distinguished as an 
analytical chemist of the first order, has charge of the Laboratory and of 
the mineral and metallurgical collections, and Mr. Jordan, a gentleman 
of considerable ability, and previously Secretary of the Polytechnic So- 
ciety of Cornwall, superintends the Mining Record Office and the Model 
Department. Both gentlemen receive pupils under certain regulations, 
the former in analytical chemistry, metallurgy and mineralogy ; the latter 
for mining, section and plan drawing, and mining machinery ; it being 
considered a great object to teach as much as possible by aid of the 
establishment, its collections of mineral and metallurgical specimens, 
models, &c. being freely employed for the purpose, and not intended for 
mere shew, though eventually the public will be admitted to view them 
gratuitously in the same manner as the collections of the British Mu- 
seum are exhibited. 

t 

l^ie establishment may be considered as formed to a certain extent of 
distinct parts, though they are necessarily much blended with each other, 
and may be said to consist of the Mineral and Metallurgical Collection, 
the Laboratory, the Model Department, and ^the Mining Record Office. 

The Mineral and Metallurgical Collections are divided into, 

a. — ^Tlic various ores of the useful metals at present raised in the 
United Kingdom and its Colonies. 

b. — Specimens to illustrate the mode in which these ores occur, and 
the general conditions under which they are found. 

c. — A metallurgical series, shewing the mode of reducing the ores to 
the metallic state, as practised in the United Kingdom or Colonies. 

d. — ^The foreign ores of the useful metals, in order to accustom the 
eye of the British miner to all known appearances of the ores of the 
useful metals. 

e. — Specimens illustrative of the mode of occurrence of these foreign 
ores, so that the British miner may see wherein this may differ from, or 
agree with, the manner in which ores are found in the United Kingdom. 

f. — A series illustrating the manner in which the ores are reduced to 
the metallic state in foreign countries.''^ 

* The British specimens of ores and metallurgical processes arc kept distinct from 
the foreign, to shew at one glance what is really known or done in the United King- 
dom, and therefure what mure or less is known, as relates to the same subjects in 
utlicr countries. 
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— A series illustrating the manufacture of steel, brass, and other 
metallic compounds or alloys. 

4. — ^An extensive series, illustrating the rocks which either have been 
or may be advantageously employed for Arcliitcctural or Engineering 
purposes. 

*. — ^The various cements, bricks, tiles, or other artificial mineral 
compounds which may be, or have been, employed for the same pur- 
poses. 

k , — A series of the substances used in the manufacture, and illustrat- 
ing the manufacture itself of British porcelain, earthen- ware, and the 
coarser potteries. 

/. — A series of soils, with their andysis attached, and a notice of 
such circumstances connected with the climate and the situation of 
the localities where they occur as can be obtained, accompanied by 
such^specimens of the subsoils or rocks in which they rest as can be 
procured. 

In the Lahoratory, analyses of mineral substances, such as ores, 
rocks, soils, &c. arc made at a regulated price for the public, who not 
only thus obtain correct information without fear of fraud from interest- 
ed motives, but also do so at moderate cost. Analyses are also executed 
for such Government Departments as may desire them ; and pupils, as 
above mentioned, arc received. 

'ITic Model Department will consist (and numerous important models 
are already in the collection) of models to illustrate mining operations, 
from the most simple conditions up to the most complicated of mining 
machinery, and of such operations connected with mines as can be well 
shewn by models, not only British but foreign, and of furnaces and 
other works for the reduction of the metals. The tools and instru- 
ments used in mining in different countries, with specimens of the ropes, 
chains, &c. employed, form also part of this collection. 

In the Mining Record Office, not only will the plans and sections 
which relate to British mining be accumulated, but all documents relat- 
ing to foreign mines which can be obtained, will be added to the collec- 
tion, and it is expected, from the arrangements which have been made, 
that much important information will thus be brought together. Geo- 
logical maps and sections of various countries will be here assembled, 
and it is intended eventually to form a Library, containing works in 
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various languages, which may relate to the application of Geology to the 
useful purposes of life. 

It might, at first sight be supposed, however desirable such an esta- 
blishment as this, which has been thus briefly noticed, may be in India 
or elsewhere, that it would require considerable expenditure and much 
trouble to form. From experience I can say, that I believe the contrary 
would be the case, provided it were placed directly under a Govern- 
ment, which necessarily in almost all countries, possesses the means 
of carrying out the objects of an institution of this kind in a manner 
which cannot be within the reach of any body of men formed into a 
society, however active the members of that body may be. 

The collections in the Museum of Economic Geology though no doubt 
valuable, have cost the country a mere trifle, having been chiefly pre- 
sented by persons anxious to promote the success of the institution, 
because it was national, and belonged to the public, under the controul 
and care of Government. At the same time it must be admitted, that a 
large portion of the collections have been formed through the exertions 
of the Ordnance Geological Survey, during its progress through the 
country, causing the Museum to be more known and appreciated than it 
might otherwise so soon have been, and thus inducing many influential 
persons to make extensive presents to it. 

It would appear from experience, that in such establishments outlays 
of money are at first less requisite than arrangements by which the 
vai'ious means of information at the disposal of a Government can be 
rendered available, and at a suitable place set apart for the reception of 
the different specimens, models, and other objects of interest Chat can be 
collected, waiting, as was done at the Museum of Economic Geology in 
London, until the accumulation of information and of specimens, models, 
or other objects of interest sliould be sufficiently great to carry out the 
design of the establishment on a more extended scale ; it being at the 
same time observed, that a laboratory and a good analytic chemist ap- 
pointed to it, may be considered as among the earliest requisites. 

The collections taken out to India by Captain Tremenheerc, were 
necessarily incomplete, and were merely intended as a foundation for 
a more extended series of specimens, illustrative of the applications of 
Geology to the useful purposes of life ; but like all such first collections, 
they arc most valuable as constituting such a foundation, and in this in- 
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stance, they have been the means of calling forth a very able report from 
Mr. Piddington, as to his views respecting the requisites for collections 
of this kind in India. Though Mr. Piddington’s catalogue of desiderata 
may appear large, and refer perhaps, more to a complete series of col- 
lections, than to what may be sufiicient and essentially required for the 
well-working of a Museum of Economic Geology in India, yet a large 
part of them could be supplied at a very moderate cost. Time and op- 
portunity will be required far more than money for a very large part of 
the desired collections, though no doubt, some small outlays may from 
time to time be necessary. It would be our earnest desire, as well as 
our duty, at the Museum of Economic Geology, to aid an institu- 
tion of the like kind established under the East India Company in 
India, and it would be very easy to endeavour, as much as possible, 
to obtain duplicates of Foreign as well as British specimens, likely 
to be useful in India, when we collect them for ourselves. Copies 
of the plans and sections of the Metalliferous and Coal mines in our 
Mining Record Office could readily be furnished at the expense of 
the copying, and care could be taken to select only such as would be 
likely to be useful in India. Arrangements might be made to find 
competent persons to construct copies of such of our models as 
might be thought valuable, particularly those re(iuircd in the earliest 
conditions of a mine. In fact, much could be accomplished, at once and 
readily, in this manner, should it meet the approbation of the Directors 
of the East India Company ; and as regards the applications of Geology 
under consideration, we might be rendered available for what is done in 
the Unitdd Kingdom and in many parts of Europe ; at the same time it 
would be desirable that applications to the friends of India, resident in 
tliis part of the world, should not be neglected. 

The most important part of the collections must necessarily be made 
in India, and can probably be best accomplished in the manner pointed 
out by Capt. Tremenheere and Mr. Piddington. 

I would venture to suggest, that it would be very desirable by any 
methods that may be deemed most expedient, as early as possible to 
procure an estimate, however rough it may be, of the mineral resources 
of India, i. e. that those points which may appear the most promising, 
may receive the required attention, and the real state of knowledge on 
this subject be shewn by something like effective and trust- worthy docu- 
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ments. By the same means, the collections might gradually become 
considerable, comparisons be instituted where comparisons were likely 
to be useful, both as regards the parts of India with each other, and with 
foreign countries. Analysis of soils, which should be made as well with 
regard to their physical as chemical conditions, due attention being paid 
to climate, would accumulate, and eventually a mass of information 
would be collected, which could not fail very materially to assist in im- 
proving the agriculture, and developing the mineral wealth of the vast 
territory under the Government of the East India Company. 

(Signed) H. F. Drlabuche, 
Director of the Museum of Economic Geology. 

9th September, 1841. 


To H. Torrens, Esq., Secretary Asiatic Society. 

Sir, — With reference to our conversation on the subject of a Labora- 
tory for the Museum of Economic Geology, I set down here as requested, 
such Memoranda as occur to me for the infonpation of the Committee of 
Papers and the Society. 

1 . — " A laboratory and a good analytical chemist appointed to it may 
be considered as amongst the earliest requisites for a Museum of Eco- 
nomic Geology,” says Mr. Uclabcche, in replying to the Court of 
Directors on their referring to him my report of February 1841, and he 
is writing in England. We may add here, I think, “ in India far more 
than in Enqrland ?” 

® • 

2. — ^'Phe arrangements for a laboratory require a room, and I cannot 

see how to obtain one of impro]K)r size, without adding to our present 
accommodation . 

3. — ^Tlie arrangement proposed by you, would give us additional room 
for many things which now become much crowded : and for models, 
records, &c. which will gradually accumulate in the Museum of Economic 
Geology, in which, be it remembered, we have to collect both Indian 
and European knowledge and specimens. 

4. — ^We require room for coarse furnace work, and for our more deli- 
cate analytical operations, which cannot (be it remembered) be carried 
on in open rooms, or left to chance-meddling, or exposed to theft if of 

value. Hoorn for the Superintendent, where he can work undisturbed 

2 Y 
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by visitors, is also highly desirable under existing arrangements, and at 
the very best time for ivork, a morning is often lost by the indispens- 
able civilities to chance visitors. Where laboratory work is going on, 
this is out of the question. 

5. — It may appear, that 1 am asking for means and appliances more 
extensive than oiur present Museum of Economic Geology requires ; but 
to this it may be replied, that there is no laek of laboratory work even 
now, and when wc make known our views and desires, there wUl be 
plenty more : add to which, that the first reference to us from Govern- 
ment may be our requiring all the resources of a good laboratory to 
reply to it creditably. 1 may be excused, if I remark in conclusion, that 
it belongs to the Society, with such an opening as is now afforded to it, 
to shew its readiness to do honour to the patronage it meets here and at 
home. 

H. PlDDlNGTON. 

Xbth March, 1842. 

Note. — The means and appliances to which Mr. Piddington alludes, as 
necessary for the efficient establishment of the Museum, have been afford- 
ed by the Society in the same spirit of liberality and zeal for the cause of 
science, which actuated the Honorable the Court of Directors and the Go- 
vernment of India, in contributing so eminently to the formation of the in- 
stitution. The Honorable the President of the Asiatic Society, (H. T. 
Prinsep, Esq.) at once proposed to make such additions to the spacious 
building which contains our Library and Museum, as might not only 
supply a proper Laboratory, but also give additional room for the Geolo- 
gical and Mineralogical department, as well as allow of the appropriation 
of a new* and handsome apartment to be added to the upper story of 
the house to a better disposition of our Books, or to our Ornithological 
Collection, which daily undergoes augmentation. These w'orks are in 
a forward state, the President’s proposition having been warmly adopted. 

ft 
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ADVERTISEMENT. 


The “ Palaiologica” I published in the year 1 832, as well as my 
work on fossil bones of the country of Georgeusgmilnd (1834) and 
my palaeontological treatises contained in the Transactions of Aca- 
demies and various Natural Societies, were so favourably received, that 
since some years I have been honoured with specimens of similar fossil 
organic remains of a former world, which on examination, offered 
important matter for results about fossil bones of the Mammalia, Rep- 
tiles, and Birds. Whilst these rare treasures were imparted to me 
by public and private collections of Germany, Switzerland, and the ad- 
jacent countries, with a readiness deserving every eucomium, I am re- 
quested from different parts, not to publish my inquiries separately, 
but in a particular work. In order to satisfy such unbounded con- 
fidence and kind desire, I am willing to advance a work under tYie 
above title referring to the Fauna of a primitive world, which will 
contain my inquiries about fossil bones. As it is impossible to give a 
complete insight with this advertisement, it ^ill suffice, to form a 
judgment of its worth, by citing, that this work, among the rest, will 
treat — of fossil bones of Pachydermata (Mastodon, Rhinoceros, Palm- 
otherium, Dinotherium, Tapir, Microtherium, &c.), Ruminantia (Palaeo- 
meryx, Orygotherium, &c.), Rodentia (Lagomys Oeningensis), Car- 
nivora (Harpagodon, Pachyodon, &c.). Tortoises, Sauriens, Frogs, and 
Birds, which have been found in beds of Lignite or Browif>coal in 
Switzerland and in other deposits of Molasse in this country, as well as 
in the pits of pisiforme Iron ore or Mdskirch, in the calcareous marl near 
Oeningen, the gypsum near Ilohenhoven, in the strata near Weisenau, 
and in other tertiary strata ; of the skeleton parts of the marine Mam- 
malia, called by me Halianassa, which very well designates the upper 
tertiary formations of our part of the world; of remains of Sau- 
riens, Tortoises, and Birds from the cretaceous group (in the canton of 
Glaris, &c.) ; of the Plateosaurus from the Reaper ; of the teeth of the 
Ischyrodon *, of Sauriens and Tortoises from the famous formation of 
the lithographic limestone of Solenhofen ; by the co-operation of 
the President Baron Andrian and the Count Munster, of the re- 
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markiible Saurieiis of Muschelkalk (Nothosaurus, Pistosaurus, Cliarito- 
saurus, &c.) ; and of the other fossil vertebrated animals. 

As to the present eager pursuit of historical investigations about 
the constitution of the earth and the development of its organic 
' types of animal life, there can be no better evidence than the remains 
of animals in the crust of the earth, amongst which the vertebrated 
animals are no doubt of the greatest importance. Thus if we add the 
creatures produced by the earth in a primitive age to the number at 
present only, we are able to estimate the riches of the whole crea- 
tion, and to explain the alternations resulting from the sublime laws of 
nature. I am confident, therefore, that the publication of a work like 
this, containing anatomical and geological discoveries of a former 
world, will be readily promoted. 

'Tlie work will appear in several numbers, the price of which shall 
be calculated, as is customary with such works, after the number 
oP sheets in German, printed in Latin letters in gr. 4% and according 
to the number of tables in foK with plates after my own drawings, or 
executed after my immediate direction. As gain is not the object of 
this publication, the lowest price cannot be determined before I know 
the number of subscribers ; the number of copies will not exceed much 
the number required, and the price in every case, will not be higher 
than that of similar works. The subscribers will please to send their 
direction to the author by the post, or by well known libraries, 
but plainly written. The list of subscribers will be joined to the 
work. 


IIekman von Meyer. 
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Narrative of a Journey from Soohathoo to Shipke, in Chinese Tartary. 

By Lieut. A. Gerard, Bengal Native Infantry^ in 1818. * 

From Soobathoo, in latitude 30" 58' and longitude 77" 2', situate 
about twenty miles from the plains, and 4,260 feet above the level 
of the sea, 1 marched to Mumlecg nine miles^ three and a half miles 
from Soobathoo, crossed the Gumbur, an inconsiderable stream, but it 
had swollen so much from late rain, that its passage was effected 
with great difficulty. The road was a descent to the Gumbur, from 
which it slightly ascended. 

22d September, — ^Marched to Simla thirteen and half miles. The 
road for the first eight and half miles was almost plain, then there was a 
steep ascent of one and half mile, and the last three were excellent, wind- 
ing near the top of a range 7,000 feet high, and lying through a noble 
wood of many varieties of oak and pine. 

23rf September, — Marched to Bunee eleven miles. The road was^ level, 
leading amongst deep forests of pine, at the height of 8,000 and 9,000 
feet above the sea. Thus far the path, which is practicable upon 
horseback, has been made by a company of Pioneers, for the facility of 
communication with the cantonment of Kotgoor, thirty-four miles 
further to the north-east. 

24/A September, — Marched to Pulana ten miles. Left the made-road 
six miles from last camp, and descended by an indifferent and slippery 
footpath to the village, which belongs to the liana of Theog. 

No. 125. New Series, No. 41. 3 c 
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25th September, — Marched to the Kotkhaec eleven miles. The road 
lay along the bank of the Giree, one of the branches of the Jumna, and 
was often rocky and dangerous, the footpath being frequently over- 
grown with grass, and seldom half a foot in breadth. 

Kotkhaee is the residence of the Kotgoor Rana, a hill chief under the 
protection of the British Government. It is situate on a most romantic 
spot, upon the point below which, two streams unite to form the Giree ; 
on one side the rock is 182 feet perpendicular, and on the other there 
is a long flight of stone steps ; neither of the streams, which are only 
twenty feet broad, are fordable, so by destroying the bridges, the place 
might be well defended against musketry. The Rana*s residence is 
three stories high, and has a most imposing appearance ; each story 
projects beyond the one beneath, and the top is crowned by a couple 
of handsome Chinese turrets, beautifully adorned with finely carved 
wqoden work. 

2Gth September, — Marched to Gujyndee eight miles. The road at 
first lay up the bed of one of the branches of the Giree, and there 
was a very steep and tiresome ascent of 2,400 feet to Deouree Pass, 
8,885 feet high, from whence there was a descent to camp. 

Gujyndee is in Nawur, a small district of Busahir, famed for its 
numerous iron mines ; there are few spots here fit for cultivation, and 
the inhabitants, who are miners, live chiefly by their trade in iron. 
They work the mines only about three months in the year, and com- 
mence digging them in March, after the snow has sufliciently melted ; 
at other times, they say, the earth fails in, and it is unsafe to work. 

21th September, — Proceeded to llooroo, a fatiguing march of thirteen 
miles, crossing a high range of mountains. Here we first came upon the 
Pabur, one of the feeders of the Tonse, which falls into the Jumna, and 
is a stream of considerable size. Barometrical observations give the ex- 
treme height of its bed 5,100 feet. 

Rooroo is situate in Choara, one of tlie large divisions of Busaliir, 
and the most populous and best cultivated spot I have seen in the hills ; 
the dell is broad, and the ground is well adapted for rice fields, being 
watered by many canals cut from the river which winds through it. 

Three marches more, or twenty-six miles, brought me to Janglceg, 
the last and highest village in the valley of the Pabur, elevated 9,200 
feet above the sea. The road latterly was extremely rugged luid dan- 
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gerous, at one time many hundred feet above the river, with a horrid 
precipice on the right, at another dipping down to the stream which 
rushes with violence over the rocks interspersed in its channel; as 
you advance, the dell in which the Pabur flows becomes gradually more 
contracted, the mountains assume a more naked and abrupt appear- 
ance, and the rapidity and turbulence of the river increases. From 
Jangleeg proceeded ten miles to a halting place called Moondoor, within 
two miles of the Brooang Pass over the great snowy range. The road 
was good, and lay in a broad grassy glen, between two spurs of the 
Himalayas, with the Pabur running through it. The soil of this vaUey 
is composed of black vegetable mould, which produces endless varieties 
of Alpine plants to the height of 13,000 feet. Belts of birch and pine 
reach nearly the same elevation, beyond which, scarcely any thing is 
seen but patches of brown grass. 

The height of my camp, which was pitched beneath an immense pro- 
jecting granitic rock, was 12,807 feet. We left the last cluster of bircli 
trees 3 miles behind us, so had to send back that distance for firewood. 
The thermometer was 38® at night, and water froze hard. 

Next day, 2d October ^ we pitched our tent on ‘the crest of the pass, 
15,095 feet above the level of the sea; the road was of the worst 
description, crossing the Pabur, w'hich has its source near this, by an 
arch of snow of some extent, and then leading over huge detached 
masses of granite, hurled from the peaks above, and piled upon one 
another in the utmost disorder, with here and there some snow. The 
ascent was steep the whole way, and almost the only vegetation we 
noticed was grass in small tufts, which grew more scanty as we advanced 
to the pass, where it almost disappeared ; above it was still seen thinly 
scattered, and interspersed with a few mosses. 

Here I met my brother, who had left Soobathoo some time before me 
and travelled by a much more circuitous route. 

We sent most of our servants down about five miles to a more genial 
climate, where wood was procurable, and remained ourselves at the top. 
The peaks immediately on either side of us were not more than 1,00^ 
feet above us, but there were several not very far distant, which wc 
could not then see, 18,000 feet high. We were lucky in getting the 
altitudes and bearings of the principal mountains across the Sutlej, 
which rear their white heads to the height of 20,000 feet and upwards. 
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Ulic thermometer in a tent got up so high as 50^ during the day, 
but at 4 F. M. it fell to the freezing point, and at 7 p. m. was 8^ below 
it. We sat up till past 10 for the purpose of making astronomical 
observations, which in such a temperature was rather an uncomfortable 
occupation ; our situation indeed in other respects was none of the most 
agreeable, we had but a scanty supply of firewood, which when kindled 
in the middle of the tent involved us in smoke, and we were somewhat 
incommoded by having to share our accommodation, such as it was, 
with our servants, whilst every now and then we were alarmed hy the 
crash of rocks split asunder by the frost. 

We had all severe headaches during the night, owing probably to the 
rarefaction of the air, but attributed by the natives to a poisonous plant 
said to grow most abundantly at the greatest elevations. 

This pass is situate in latitude 31® 23' and longitude 78° 12', it sc- 
p^j*atcs Choara from Koonawur, another of the grand divisions of 
Busahir, which lies on both banks of the Sutlej, extending from lati- 
tude 31® 30' to 32®. and from longitude 77® 53' to 78° 46'. It is a 
secluded, rugged and barren country, seldom exceeding eight miles in 
breadth. It is terminated on the north and N. W, by a lofty chain 
of mountains covered with perpetual snow, upwards of 20,000 feet high, 
which separates it from Ludak ; a similar range of the Himalayas bound 
it to the southward ; on the east a pass almost 14,000 feet high divides 
it from Chinese Tartary ; and on the west lies another of the principal 
divisions of Busahir. 

The villages, which are elevated from 8,000 to 12,000 feet above the 
sea, are very thinly scattered, not more than two or three occur in a 
stage, and sometimes none at all for several days. In the summer 
season, from the reverberation of the solar rays, the heat in the bed of 
the Sutlej, and other large streams is oppressive, and quite sufficient to 
bring to maturity grapes of a delicious flavour, of which raisins and a 
spiritous liquor called Rakh arc made. The inhabitants wear a frock 
^)f white blanket, often two-fold, reaching down to the knees, and having 
sleeves, a pair of trowsers and girdle of the same, a cap of black blanket 
like a bonnet, and shoes of which the upper part is woollen, and the 
sole alone leather. The people are very dark and extremely dirty, but 
they seem to enjoy a much greater degree of comfort in their haliita- 
tions than any of the other mountaineers we have seen. The villages 
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are generally large, and the houses spacious and even elegant ; they arc 
built of stone and wood, and either slated or flat roofed, the last is 
most common. The temples of the Deotas (deities) are magnificent, 
and adorned with a profusion of ornaments. There are two or three in 
almost every village, and sundry miraculous feats are ascribed to the 
gods to whom they are dedicated, scarcely one of whom but has the 
credit of having removed some mountain or vast rock for the purpose of 
rendering the roads passable, or of some other like achievement. 

The level spaces of land in Koonawur are few, the crops are extreme- 
ly jjoor, and a want of grain pervades the whole country. In time of 
scarcity, small pears and horse chesnuts, after being steeped in water to 
take away their bitterness, are dried and ground into flour. There are, 
however, no marks of poverty, and the natives subsist by exchanging 
raisins and wool for grain ; they have little else to do but look after 
their vineyards, and attend to their flocks, which in summer arc sent to 
pasturage at some distance from the villages. Bears are very numerous, 
and commit great ravages ; in the grape season, during the whole night, 
several people from each village together with their dogs, are employed 
in driving them off. t 

The dogs are of a large ferocious breed, covered with wool and ex- 
tremely adverse to strangers, whom they often bite and tear in a most 
shocking manner ; they are commonly chained during the day, other- 
wise it would be dangerous to approach a village. The winter is rigor- 
ous, and for three months there is no moving out of the villages owing 
to the quantity of snow; during this season the inhabitants employ 
themselves in weaving blankets. They early begin to collect their 
winter stock of fuel and food for their cattle, which latter consists 
chiefly of the leaves of trees, and they pile it upon the tops of their houses. 

The Koonawur language, of which we made a collection of nearly 
1,000 words, differs much from the Hindcc, most of the substantives 
ending in — iny and my, and the verbs in — fniy and niy.* 

3rd October. — I’he thermometer was fifteen degrees below the 
freezing point and the cold intolerable, we therefore waited till fwo 
hours after sunrise, luid then proceeded to the village of Brooang, dis- 
tant eight and a half miles ; the road lay over a thick snow bed for the 


* This vocabulary hui lorlmiatoly been prcserveii, and will bhorfly appear.— K d. 
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first mile, and then led through extensive woods of various sorts of 
trees^ amongst which we recognised the hazel, plane, horse chesnut, 
and many other European plants. The way was often rugged, and a 
steep descent of 7,600 feet perpendicular height. On the road we found 
black currants and raspberries in the greatest perfection, of which we 
preserved a large quantity, and on our arrival at camp we feasted on 
grapes. Brooang is a small village in Tookpa, one of the subdivisions 
of Koonawur, under the Wuzeer Teekumdas. It is situate near the 
Buspa river, and about two miles from the left bank of the Sutlej. 

October . — Marched to Pooaree,a distance of twelve and a half miles. 
The road was extremely bad, lying often upon the face of a naked 
stone inclined to the horizon at a considerable angle, with a precipice 
of many hundred feet on the outer side; it was no great ascent or 
descent, but so much caution was necessary to prevent the traveller 
from slipping off the rocks into the river Sutlej, which lay close upon 
our left, that the journey took us up twelve hours. To-day we crossed 
the Buspa, a large stream forty two feet broad, whose source is amongst 
snow, five or six marches S. E. of Brooang. 

oth October . — Proceeded to Rispt^, a march of thirteen and half miles, 
likewise occupying us the whole day. The road which lay through 
thin forests of pine was not so dangerous as yesterday's, but consisted of 
several .steep ascents and descents upon rocks of crumbling granite of 
2,000 feet each. We had a grand view of the Kylas or Ruldung 
mountains from the large town of Reedung or Ribe, three and half miles 
before we reached camp ; some idea of it may be formed by imagining 
an assemblage of pointed peaks presenting a vast surface of snow, 
viewed under an angle of twenty-seven degrees, and at a distance of 
not more than five miles in a direct line. The height of our station 
was 8,000 feet, and the Kylas peaks were 12,000 higher. 

At Risp6 we first saw Lamas, and near this place we passed several 
tumuli from ten to forty feet in length, two broad, and about four high, 
they are constructed of loose stones without cement, and upon their tops 
ard numerous pieces of slate of all shapes and sizes carved with strange 
characters, they are called man^, like the manes al ^pv^ai rwv veicpwv, 
or souls of the defunct, see verq. 3. M. n. v. 303. and are erected 
over the graves of the Lamas. There are invariably roads on each side 
of them, and the natives, from some superstitious custom, always leave 
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them oil the right hand, and will rather make a circuit of half a mile 
than pass them on the wrong aide. 

Gth October . — Marched to Murung five miles. The road was pretty 
good along the left bank of the SuUuj, crossing a river named 'rccdoong, 
whose source is in the Chinese dominions four day's journey to the 
eastward. 

Murung is a Lama town of considerable size, consisting of soA^en 
or eight distinct divisions, and beautifully situated cliiefly upon a 
southern exposure, in a glen which forms the greater part of an ellipse, 
through it runs a transparent stream, upon the banks of which arc ex- 
tensive vineyards and orchards, abundantly supplied with water by 
numerous rills. The dell is encircled by lofty mountains at an angle 
of twenty-five degrees on every side, except on the westward, where it is 
open towards the Sutlej, on the bank of which there is a small fort. 
The situation is extremely fine, and the approach to it highly pictur- 
esque, leading along the bank of a canal, and through an aveiuTc of 
apricot trees. Near this place there are a great many piles of stones 
with inscriptions, and afterwards we met with them almost at every 
village, until we reached Pangee, on our return where they end. We also 
saw a number of temples called Chosten, which are likewise to be found 
in the vicinity of every Lama habitation ; they consist of an enclosure 
formed of three walls with a roof and ojien in front, in the inside of 
them are one or more small white- washed buildings shaped like urns. 

It was our intention to have jirocccded further, but tlie people told us 
the next village was at such a distance, and the ascent so fatiguing, with 
no water on tlie way, that we could not possibly reach it that flight. 

1th October . — Marched to Nisung eight miles. The road commenced 
with a very tiresome ascent of 5,300 feet peqiendicular height ; here we 
were delighted to find numerous beds of junijier and some gooseberries, 
which were the first we had seen for a long period of years ; wc were in 
great hopes we should have met with heath, but saw none. At the to]) of 
Toongrung Pjiss, 13,739 feet high, it began to snow, and the thermo- 
meter was below the freezing point, so wc were glad to make the best 
of our way down ; the foot-path was good, but a steep descent through 
juniper and thyme of many kinds to Nisung, a small Lama village 
situate near the Taglak'har, a large stream which rises in Chinese 
Tartary three or four marches to the eastward. The extreme height of 
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this village by corresponding barometrical observations is 10,1G5 feet, 
and grapes do not ripen here. There are many gardens of fine large 
turni])s belonging to the village, fenced around with hedges of goose- 
berries ; the latter are of the red sort, small and extremely acid, but 
make a capital tart. 

Sth October, — We were delayed till 2 i\ m., in order to get grain 
ground for the consumption of our people, there being no village at the 
next stage. We marched only one and three-quarter mile, and the 
road at first was a descent to the Taglak'har, and then a steep ascent 
of 2,000 feet, most part of the way up a slope of forty degrees, and over 
rugged rocks. We were obliged to halt here, there being no water for 
many miles in advance. 

dth October, — Marched ten miles to the bed of a mountain torrent, 
and did not arrive till an hour after dark. This day’s journey was one 
of the most tiresome we had experienced, crossing two mountains of 
12,000 and 13,000 feet, the ascents and descents, one of which was 
full 4,000 feet in perpendicular height, were steeper for a longer con- 
tinuance than any we had yet seen, and the path was strewed with 
broken slate, which gave way under the feet. Neither tent nor baggage 
arrived, and wc had nothing to cat but cakes of very coarse meal, which 
hunger however made palatable ; upon this kind of food, together with a 
few partridges which our people occasionally shot, and without eitlicr 
plates and knives or forks, we lived for five days. We should have 
afforded an amusing spectacle, seated upon blankets near a fire in the 
open air, surrounded by our servants, dissecting the partridges with the 
kookree, or short sword worn by the Goorkhalees, and smoking plain 
tobacco out of a pipe little better than what is used by the lowest 
classes. Novelty however has its charms, and our being in a country 
hitherto untrodden by an European, gave us a dehght amidst our most 
toilsome marches, scarcely to be imagined by a person who has never 
been in the same situation. 

10/^ October, — ^Marched to DabUngsix and three-quarter miles. The 
road was pretty good, lying near the river. We went a mile out of the 
direct way, to visit the Namptoo Sango, a wooden bridge across the Sut- 
lej. The river was here 106 feet broad, with large rocks in its bed, and 
the bridge seventy-eight feet above the stream, which rushes with rapid 
violence between blocks of granite. We in vain tried to measure its 
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depth, and although we had a heaving lead for the purpose, of no less 
than ten pounds weight, we could not effect it, for the force of the 
current was so great as to sweep it down long ere it reached the bottom. 
We found the bed of the river 8,200 feet above the sea. 

IIM October . — ^Marched to Numgeea nine miles. The footpath 
was good and even, lying upon the left bank of the Sutlej. To-day we 
made a circuit to look at the conflux of the Lee with the Sutlej. ITie 
Lee is a river of considerable breadth, coming from Ludak on the 
northward, but it is not very deep, and flows in a clear stream with a 
moderate current, whilst the Sutlej is muddy, and rushes with great 
velocity and a stunning noise. 

Since leaving Pooaree, the trees had gradually become more scanty; 
in the vicinity of Numgeea there is little vegetation, grass and thyme 
arc but thinly scattered in small tufts, and a solitary dwarf pine ap- 
pears here and there. 

\2th October . — Marched to Shipkc^ nine miles. The road ascended *a 
little, and then there was a steep descent into the bed of the Oopsung. 
Here the rocks are more rugged than any we had yet seen, they are 
rent in every direction, piled upon one another in wild disorder, in a 
most extraordinary manner not to be described, overhanging the path, 
and threatening destruction to the traveller. From the Oopsung, the road 
was a tiresome and rocky ascent to the pass which separates Koonawur 
from the Chinese dominions, 13,518 feet above the level of the sea; here 
the scene was entirely changed, a more marked difference can scarcely 
exist. The mountains to the eastward were quite of another nature 
from those we before met with, they are of granite broken into gravel, 
forming regular slopes, and neither abrupt nor rocky. The country in 
that direction has a most desolate and dreary aspect, not a single tree 
or blade of green grass was distinguishable for near 30 miles, the 
ground being covered with a very prickly plant, which greatly resembled 
furze in its withered state ; this shrub was almost black, seeming as if 
burnt, and the leaves were so much parched from the arid wind of Tar- 
tary, that they might be ground to powder by rubbing them between 
the hands. 

The brownish tint of the furze, together with the bleakness of the 
country, have the appearance of an extensive heath, and would strongly 
remind a Scotch Highlander of his native land. Our course from 

3 D 
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Brooang was about N. E., here we found we had reached the northern 
point of the Sutlej in latitude 31® 50', it lay about two miles upon our 
left hand, and from this place its direction all the way to its source in 
tlie celebrated lake of Mansurowur is nearly E. S. E. 

The wind was so strong, that we could with difficulty keep our feet, 
and it is said to blow with almost equal violence throughout the 
year. We saw some snow on our right a little below us, and beyond 
it a peak above 20,000 feet high, off which the snow was drifting 
in showers, from the force of the wind. From the pass to camp, the 
road was a moderate descent upon gravel, winding very much. 

Shipkc is a large village in the district of Rongzhoong, under the 
Deba or Governor of Chubrung, a town, or rather collection of tents on 
the left bank of the Sutlej, eight marches to the eastward. The houses 
here are very much scattered, and are built of stone with flat roofs, 
there are gardens before eacli hedged with gooseberries, which give 
t£em a neat appearance. This is a populous place; we counted up- 
wards of eighty men, who on our arrival came to meet us, being the first 
Europeans they had ever seen. 

The Tartars pleased us much; they have none of that ferocity of 
character so commonly ascribed to them ; they have something of the 
Chinese features, and their eyes are small ; they go bare-headed even 
in the coldest weather, and have their hair plaited into a number 
of folds ending in a tail two or three feet long. Their dress consists 
of a garment of blanket, trowsers of striped woollen stuff resembling 
Tartan, and stockings or boots of red blanket, to which are sewed 
leather shoes; most wear necklaces, upon which arc strung pieces of 
quartz or bone; they have also knives in brass or silver cases, and 
all carry iron pipes of the same shape as those used by labourers at 
home, and the higher classes have them ornamented with silver ; in com- 
mon wdth the inhabitants of Koonawur, the greater part of them 
have a flint and j)iecc of steel for striking fire, attached to their apparel 
by a metal chain. The women whose dress resembles that of the men, 
were literally groaning under a load of ornaments, which are mostly 
of iron or brass, inlaid with silver or tin, and beads round their necks, 
wrists, and ankles, and affixed to almost every part of their clothes. 

\^th October. — Halted. My brother took a walk of about a mile farther 
on, with the perambulator and pocket compass, for we did not think it 
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advisable to use the theodolite in the presence of the inhabitants, knowing 
their extreme jealousy ; he had proceeded a little way from the village 
before he was perceived, when immediately the people dispatched a 
couple of horsemen after him, and crowded round the tent, making 
a great uproar. My brother had begun to return before the horsemen 
overtook him; they told him they had come to bring him back, but 
seemed in perfect good humour, laughing whilst they spoke ; they insisted 
upon his going before them, and would not dismount when he bid them. 

About 9 o’clock, the Chinese Officers, of whom there are several 
to regulate the affairs of the country, brought sixteen seers of flour, 
which they requested us to receive as a present, and it was no unaccepta- 
ble one, for our people had had but little food for the last three days. 
In the forenoon, the principal Officer shewed us a long piece of parch- 
ment, written in what we supposed the Chinese character, and gave us 
to understand it was an express order from the Garpan of Garoo, under 
whose authority the Debas are, prohibiting strangers from entering the 
country ; he at the same time said, we had so many people with us, 
(having nearly 100,) that he could not oppose our progress, but it would 
cost him his head if he gave us the means of going on, so he would not 
supply us with provisions, which was the most effectual mode he could 
have adopted to stop us. 

During the time we were at Shipke it blew a complete hurricane, and 
the aridity of the wind dried up every thing exposed to it ; the leaves of 
our books were more bent than I ever remember to have seen tliem in 
the hot winds, and no dew was observed. 

The lat. of Shipke by meridian altitudes of stars is 31° 48^ and the 
long. 78° 48', its extreme height is 10,527 feet, and the thermometer 
ranged from 38® to 60®. 

The people are affable and good natured^ and allowed us to handle 
theifr pipes, knives, &c. ; they thronged round our tent from morning 
till night, and we found it the most difficult thing to understand them 
even with the aid of interpreters, for the Koonawur words we had 
])icked up, which were of the utmost use to us during our tour, were 
not intelligible here. This evening the articles that had been so long 
in the rear came up. 

lAth October . — At sunrise, when the thermometer was 31°, and before 
the inhabitants bad risen, I set up the theodolite and took the bearings 
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and altitudes of the remarkable peaks ; one of them covered with snow 
above 20,000 feet in height, is only 4 miles from the village from which 
it subtends an angle of 28 degrees ; another called Tuzheegunj, 22, 488 
feet high to the north of the Sutlej, was seen under an angle of 23® 
31', these elevations were observed with the sextant and artificial 
horizon. 

We exchanged a gold button for a goat, which we took with us 
to Soobathoo ; the wool is extremely fine, and almost equal to what 
is used for the manufacture of shawls ; we were informed the best was 
procured further to the eastward near Garoo, which is the famous mart 
for wool. The goat scarcely differs from the common one, and it does 
not appear to be a distinct breed that produced the shawl wool, but its 
fineness seems to depend almost entirely upon the elevation and coldness 
of the climate. We ourselves had an opportunity of seeing this at 
Soobathoo, 4,200 feet above the sea, the wool is little better than in the 
plains of Hindoostan, but it gradually grows finer as you ascend, and 
in Koonawur, where the villages are more than 8,000 feet high, it is fit 
for making coarse shawls. 

Garoo or Gartop, by the accounts of fifteen different people, is reckon- 
ed 1 1 marches from Shipk^, and the road consisting of gentle swellings, 
is described as being so good, that the trade is carried on by yaks. 

After breakfast, we returned to Numgeea by the same road as before, 
and on the 15th of October struck off to the N. W. towards Ludak, 
crossing the Sutlej a mile from the village by a crazy bridge, constructed 
of ropes made of the bark of a tree, with basket-work of twigs forming 
a curve almost the sixth part of a circle, 'fhe breadth of the river was 
74 feet, including a large rock in the middle occupying 42 feet, the 
extreme height of the bed is 8,600 feet. Tliis day we travelled 7J 
miles, passing over a mountain of 13,186 feet, the ascent of which was 
very steep upon rugged rocks, and above 4,500 feet. We encamped 
near a stream at the height of 12,800 feet, and had but a small supply 
of fire-wood, the country producing nothing but the prickly bush be- 
fore-mentioned, and another not unlike broom. 

16tA October , — Seeing high mountains to the eastward, which ap- 
peared to be practicable, and thinking the distance short, we resolved to 
attempt them whilst our baggage proceeded direct to Mako, only about 
3 miles from our camp. We accordingly set off after an early break- 



375 


1842.} to Shipke, in Chinese Tartary, 

fast, and went up the face of a steep hill for mile, sometimes over 
large misshapen masses of granite, sometimes upon a gravelly soil cover- 
ed with brown furze and various kinds of aromatic shrubs. There was 
not the least trace of a foot-path, and the prickly bushes impeded us 
not a little, every moment running into the feet through the shoes 
which were of the kind used by the natives, our own stock, from 
the badness of the roads, having been long since worn out. The 
height of this station was 14,900 feet. There being another higher 
peak without snow that seemed near, we moved towards it, but 
were never so much deceived in distance, it took us full three hours 
to reach its top, and the ascent was very tiresome, lying over enormous 
detached blocks of stone, often resting upon small bases, tottering 
under the feet, and seeming ready to overwhelm us ; the last 200 yards 
were still worse, and we were obliged to use both hands and feet, now 
climbing up almost perpendicular rocks, and now leaping from one 
to the other ; a single false step might have been attended with fdtal 
consequences, and we had such severe headaches, and were so much ex- 
hausted, that we had hardly strength suiheient to make the effort, 
and it required no inconsiderable one to clear the deep chasms which 
we could scarcely view without shuddering, I never saw such a hor- 
rid looking place, it seemed the wreck of some towering peak burst 
asunder by severe frost. After much delay, we got up the theodolite 
and a couple of barometers, at 4 f.m. the mercury stood at 16.170 
inches, and the thermometer was 29®, which compared with correspond- 
ing observations made at Soobathoo, gives the height 16,921 feet. 
We observed all the surrounding peaks, and then proceeded to the 
village of Nako at a quick pace, the road for the first mile was a steep 
and rocky descent, afterwards a more gradual one to camp, where we 
arrived at dusk. ITie distance by perambulator was ten and half miles, 
but we must have travelled upwards of eleven, for the wheel could not 
be rolled to the top of the highest peak. 

1 1th October , — From what we saw yesterday, we were convinced we 
could reach a more elevated spot, and thinking the attainment of a 
great height more desirable than a high latitude, we resolved to try 
it again, and rather defer our intended journey towards Ludak, than 
let slip such a favourable opportunity. From our experience of the 
slowness with which the perambulator can be rolled over the large 
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stones, we sent it together with the large theodolite a-head at 8, and 
moved ourselves at 10. The road at first was tolerably good, lying up- 
on turf and passing some lakes which were frozen over, latterly it was 
rocky and the ascent fatiguing, but not near so difficult as yesterday’s. 
We stopped several times to look out for our people, but not seeing any 
sign of them, we dispatched a man to Nako with orders to bring our 
bed clothes, a few bundles of fire-wood, and some food to meet us, 
whilst we proceeded on to a kind of break between two peaks. The last 
half mile was generally over snow, and both my brother and I felt com- 
pletely debilitated, and were affected with severe headaches and pains in 
the ears ; the highest vegetation we saw was a plant with leaves like 
sage, but without smell, it grows at the height of 1 7,000 feet, beyond 
which elevation we found no soil. At the top of our station between 
the peaks, the barometer shewed 15.075 inches, which gives the height 
18,683 feet. The thermometer when first taken out of the case was 
30* . but in less than a quarter of an hour, it fell to twenty-two degrees 
below the freezing point. After taking a few bearings, with all possible 
haste, we set out on our return, and at dark met our servants with 
our bed clothes 1} mile from Nako, and halted for the night at the 
height of 13,724 feet without a tent. Our people had brought wood, 
but not flint to strike a light, we therefore sent them back to the village 
for some fire. It was past 1 1 before they returned, and during an in- 
terval of near 5 hours, we sat shivering with cold, for the thermometer 
was 6® below the freezing point, and we had only a couple of blankets 
each to wrap round us. After we had lighted a fire, we made a large 
quantity of punch, which we continued drinking till near two in the 
morning, and I do not recollect any thing that ever refreshed me so much. 

The length of our march to-day was about ten miles, and we as- 
cended 6,800, and descended 5,000 feet perpendicular height. The 
people with the perambulator and theodolite missed the way, and did 
not arrive till midnight, and their hands and feet were almost frozen. 

IStfi October , — ^The thermometer at sunrise was 16°, and the cold 
intense, we could not sleep much owing to it, for excepting a few sticks 
which we kept for the purpose of preparing breakfast, our firewood 
was exhausted. 

We wished much to see the barometer below fifteen inches, and de- 
termined to make another attempt to reach the summit of a peak north 
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of our yesterday’s station, which appeared COO or 700 feet higher. 
Being now one and a half miles nearer to it than before, we had every hope 
of succeeding, so sent off the articles we required there as soon as we 
could prevail upon our people to move, which was not, however, before 
9 o’clock. We were well equipped with instruments for making all 
requisite observations ; we took three barometers, two thermometers, 
a large theodolite and a small one, a perambulator, a telescope magnify- 
ing eighty times, and a smaller one, together with a bundle of sticks to 
try the boiling water, and a sextant and artificial horizon, with us. We 
marched a little after ten, and overtook our people not a mile from 
our halting place ; we had infinite trouble in getting them to go on, and 
were obliged to keep calling out to them the whole way, at one time 
threatening, and at another coaxing them ; to tell the truth, however, 
we could not have walked much faster ourselves, for we felt a fulness in 
the head, and experienced a general debility, which together with 
headaches and pains in the ears and breast, affected us more than the 
day before. A cold wind that benumbed our hands sprung up, 
and increased with our height till about 3 p. m., when it died away. 
After much annoyance, wc reached the place where we put up tlie 
barometer yesterday, here the man who carried the bundle of sticks sat 
down and said he must die, as he could not proceed a step further, and 
neither threats nor the promise of a handsome reward could induce him 
to move ; we accordingly left him, and after an ascent of 700 feet, attain- 
cd the top of the peak, 19,411 feet above the level of the sea. 'The 
road latterly lay over disunited blocks of granite, between which wc 
found large lumps of ice transparent as crystal ; we got up^the last 
ascent without much difficulty, which is somewhat surprising. It was 
4 p. M. when wc gained the summit, so we had no time to make half 
of the observations wc wished ; the thermometer was not below twenty- 
two degrees, but from the wind on the way up, our hands were so 
numbed, tliat it was not until we had rubbed them for sometime that 
we got the use of them. Whilst I was setting up the large theodolite, 
my brother tried three excellent barometers, which we had the satisfac- 
tion to see stand exactly at the same point, 14,675 inches. The Tur- 
heegung mountain had an elevation of seventeen degrees, and was not 
more than two miles distant ; the ink froze, and I had only a broken pencil 
with which I got on very slowly. It was twenty minutes to five before 
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we had finished our observations, the thermometer was eleven degrees 
below the freezing point, the cold increasing every instant, and we had 
7,600 feet to descend, over a bad road, in a distance of six miles. We 
cautioned our people against delay, and moved downwards as fast as we 
could walk ; we passed the bundle of sticks where it was left, but the 
man had disappeared, and we next day understood he had reached camp 
before us. Night overtook us two and half miles from Nako, and my 
brother had the misfortune to fall and hurt his leg so much, that we 
greatly feared he would be obliged to remain where he was until 
assistance could be obtained from the village ; after sitting down for half 
an hour, he found himself able to proceed at a slow pace, so we moved on, 
and shortly after lost the road by going too far to the right. We got in 
amongst a confused jumble of gigantic masses of rock, from which we 
found it no easy matter to extricate ourselves ; we wandered about 
amidst them almost as chance directed for one and half-hours, many 
of the stones shook under us, and we passed places frightful even in day- 
light. About nine we espied a liglit below us, and heard the roaring of 
the Lee river, which seemed quite close ; it being then calm, this made 
us imagine we had gone beyond the village, but judging from the 
strange structure of the surrounding mountains which we could scarcely 
mistake, we thought it impossible we could have done so, more especi- 
ally as we had seen no cultivation, and there are a good many fields 
around Nako ; we therefore went on and arrived at a Lama’s temple that 
we recognised about a quarter of a mile from camp ; we called out, and 
were answered by some of our people, who came to meet us with a 
couple lights. We reached catnp at half-past nine, not so much tired 
as might have been expected; only four of our servants arrived that 
night, the rest stopped without firewood at our former halting place, 
and came up late next day, having their feet so much swollen by the 
frost, as to be unable to carry loads during the rest of our journey. 
The distance to-day was ten and a half miles. Our last three marches 
were fraught with accidents ; three barometers, a perambulator, and ther- 
mometer were smashed in pieces, and the small theodolite, a very neat 
instrument by DoUand, was rendered unfit for taking elevations, the 
nonius having been broken ofiF ; we had remaining two theodolites, a 
surveying compass, four barometers, and as many thermometers, a strong 
perambulator, a couple of sextants, a reflecting circle, a repeating 
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onq,^ and a chronometer, so we were still very well supplied with instru- 
ments. 

We had great reason to be thankful, that during these last three days 
there was very little wind, and none at all when we visited the highest 
peaks, for had there been any when the thermometer was so low, it 
must have chilled us, so that we could not have moved, and to have 
rem ^ led at such heights for a night, would have been almost certain 
death. 

19M October , — As many of our servants were unable to walk, from 
fatigue and sore feet, we halted. The village of Nako is situate about a 
mile to the east of the Lee river, and is the highest we met with during 
our tour, being not less than 11,850 feet above the sea; it is pretty 
large, and injiabited by Lama Tartars, rather different in appearance 
from those at Shipk^, and not so much resembling the Chinese ; there 
is more cultivation about it than would be expected considering its 
elevation, the fields which are chiefly wheat and a kind of pulse, extfind 
to the height of 13,000 feet, and have stone dykes around them; yaks 
arc used here in the plough, they are hardy animals, but often vicious. 
ITie grain produced, as at most other villages in Koonawur, is insuffi- 
cient for consumption, and the people subsist by their flocks ; there is a 
pond near this, surrounded by apricot trees, upon which in winter the 
boys amuse themselves by sliding, but they do not know the use of skates. 

This morning the thermometer was eighteen degrees below the freez- 
\ig point, a shower of snow had fallen upon the adjacent mountains, 
and every thing indicated the sudden approach of winter ; it was now 
time for us to think of returning, so we decided upon going nft farther 
than Shealkhur. We here received a visit from the Wuzeer Loktus, 
who has charge of Hungrung, one of the subdivisions of Koonawur, con- 
taining ten or twelve Tartar villages, which lies on both sides of the 
Lee river from Shealkhur to the Sutlej ; he came here to collect the 
revenue, and brought us a couple of choiorees, and some fine purple 
grapes from Soongnum. 

20th October , — Marched to Change nine miles, the road was in gene- 
ral good and broad, lying about a mile from the left bank of the Lee 
river; we found a great deal of red clay at the height of 12,000 feet, 
and above the hills, were of granite and gneiss. Chango is situate on 
a pleasant spot between two rivulets near the Lee. 

3 E 
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21^^ October . — Marched to Shealkhur, a fort and village belonging 
to Busehur, under charge of Loktus ; its distance from Chango is three 
and half miles ; the road was rocky upon the left bank of the Lee, until 
under the village, where we crossed it by a bad wooden bridge, the bed 
of the river is here 10,000 feet above the sea, and the breadth of the 
stream 92 feet ; but it is not nearly so deep or rapid as the Sutlej. 

The fort of Shealkhur is situate in latitude 32®, and longitude 78* 
38', upon the coniines of Ludak and Chinese Tartary ; it is in a most 
ruinous state, and the village is a poor place. 

The first Ludak village was said to be a day's march to the north- 
ward, but as a single fall of snow might have shut the passes, wc gave 
up the idea of visiting it. 

From Koonawur to Garoo there are three roads, one from Shipke 
has already been mentioned, another from Shealkhur not so good as tlie 
former, lies tlirough Choomoortee, an elevated country under a Deba, 
where the people dwell in tents, do not cultivate the ground, but sub- 
sist by their flocks ; the third road from Nisung crosses part of the Hima- 
laya range at a pass called Gangtung, which is represented as being ex- 
tremely diflicult. It is worthy of remark, that the Koouawurees esti- 
mate the height of mountains by the difficulty of breathing they expe- 
rience in ascending them, which, as before noticed, they ascribe to a 
])oisonous plant, but from all our enquiries, and we made them almost 
at every village, we could find nobody that had seen the plant, and 
from our own experience, we are inclined to attribute the effect to the 
rarefaction of the atmosphere, since we felt the like sensation at 
heights where there were no vegetable productions. 

The traders who cross Gangtung Pass put on so many clothes to 
defend themselves from the excessive cold, that they can scarcely walk ; 
tliey wear a large garment with sleeves reaching almost to the feet, 
made of sheepskin with the woolly side inwards, trowsers and stockings 
of the same material, a kind of rude gloves of very thick woollen stuff, 
and caps and shoes of blanket ; they likewise occasionally wrap three 
or four blankets round them, and thus accoutred, set out on their peril- 
ous journey. No herbage is met with on the way for two days, and 
travellers are said to have dreadful headaches, and pains in the ears 
even when at rest ; many goats and sheep die annually, and it is no 
uncommon thing for the people that attend them, who also some- 
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times perish, to lose their fingers and toes. This road leads past 
Chnbrung, and crosses the Sutlej at Chuksum Sanyo, a wooden bridge 
with a railing of iron chains, under Tooling a large collection of tents, 
where there is a temple with a gilt cupola roof held in great repute 
amongst the Lamas. Leh, or Leo, the capital of Ludak, on the right 
bank of the Indus, is reckoned sixteen day's journey from Shealkhur. 
There are several roads from Koonawur to it, one from Wangpo, 
another from Soongnam, and two from Shealkhur; they are rocky at 
first, but afterwards improve. Leo is about midway between Kashmeer 
and Garoo, being eighteen marches from either. 

22d October , — Proceeded to Lee, a village on the right bank of 
the Lee river, near the junction of a small stream with it. The dis- 
tance is twelve miles, and as it was late when we started, we did not 
niach it until upwards of an hour after dark, and half our baggage 
did not arrive that night. The road was bad, crossing two rivulets, 
the ascent from the latter of which was extremely tedious and 
dangerous, being very steep upon sand and gravel that seemed to have 
but lately fallen ; it was a natural slope, and much caution was requisite 
to avoid putting the loose earth in motion, for there were no marks of 
a foot-path; with all our care, however, it was not unfrequent to slip 
back many yards, and sometimes near a hundred feet of sand gave 
way at once, carrying the traveller with it, but not very quickly; 
the greatest danger arose from stones displaced by our people who 
were a-head, which every now and then whirled past us with astonish- 
ing rapidity. 

23rrf October . — Marched seven and a quarter miles to Hangcf, situate 
on the bank of a stream flowing to the eastward to mix its waters with 
the Lee. This valley contains five or six villages, around which there is 
more cultivation than we had often seen in Koonawur. Tlie road 
commenced with a steep ascent of 2,500 feet, and then was good and 
even to Hango, 11,468 feet above the sea. 

24M October . — Marched to Soongnum nine and a quarter miles ; at 
first we had an ascent of 3,400 feet by a good but steep road to the top 
of Hungrung Pass, 14,837 feet in height ; this pass separates Hungrung 
from another of the divisions of Koonawur, named Soo^ or Shooung, 
under the Wuzeer Budreedas ; the mountains immediately on either .side 
might be fully l.OOf) feet above us, but there was little snow upon them, 
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and none at all in the pass itself. The wind blew with irresistible vio- 
lence, and although the thermometer was four degrees above the freez- 
ing point, it chilled us so much, that the numbness of our hands con- 
tinued almost until we reached camp, to which we descended by a good 
broad road cut into long zigzags, and crossed by some rivulets entirely 
frozen. 

Soongnum is a town of considerable extent and beauty, it is situate 
on the point under which the Darboong and Bonkeco unite, the former 
is a stream of some size, and comes from the N. W., the latter is small, 
and has its source near Hungrung Pass. The dell through which the 
Darboong flows is broad and level, and almost an entire sheet of cul- 
tivation for about three miles ; it is a beautiful spot, and the extensive 
vineyards and number of apricot trees have a fine effect ; it is shut in to 
the north and south by mountains not under 14,000 feet, to the N. W. 
is a steep and high pass to Ludak, and on the eastward lies the Sutlej, 
which the Darboong joins under the village of Sheasoo, four or five 
miles further down the glen. 

Soongnum is inhabited chiefly by Lamas, and its extreme height is 
9,340 feet. Trees which we had not seen since we left Numgeea, 
appeared in this vicinity thinly scattered upon the surrounding moun- 
tains, they consist of keloo or kelmung and ree, both varieties of the 
pine ; the last kind which produces the neoza almond in shape, resem- 
bling the pistachio nut, and in taste not inferior, is peculiar to Koona- 
wur, and does not grow to the westward of the Buspa or Wangpo 
rivers. 

In the evening we were entertained with a Lama concert, which was 
far from disagreeable, the music was high and low alternately, one set 
singing the bass and another the treble. 

25/A October . — ^After crossing the Darboong by a good sango we 
marched to Lubrung, a distance of ten and a half miles ; the road was 
good, winding very much, and crossing the lloonung Pass, 14,508 feet 
high, at the top of which the wind was as strong and cold as yester- 
day. We found a great deal of juniper on the way, and the berries 
were large and well tasted, having little bitterness. 

Labrung is a large village upon the right bank of a rivulet called 
Zong, a couple of miles from the Sutlej, and 9,296 feet above the sea; 
opposite to it, and a mile distant, is the populous town of Kanum, where 
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the Wuzeer Loktus resides during winter; there are two brothers, 
named Buleeram and Busuntram, but they arc both generally called 
lioktus, which word properly speaking, should be applied to their house, 
a building of great extent. 

2Gth October , — Marched to Lcep^ six and a half miles, the road was 
bad, lying upon sharp rocks. The houses here, as well as at Labruiig, 
are wholly composed of wood, they arc small, and in shape exactly 
resemble cisterns. Leep^ consists of an upper and lower division, both 
of which contain a good many inhabitants ; it lies upon the left bank of 
the Tetee, a large stream, having its source amongst snow twelve or 
fifteen miles to the N. W. The vineyards are numerous, and the grapes 
large and of a delicious flavour. 

21th October , — Marched to Akpa ten and three-quarter miles. The 
road was rocky, passing the village of Jangee, and for the last four miles 
led through forests of jiiiie upon the right bank of the Sutlej, about a 
mile from the stream. 

28/A October ', — Proceeded to Pangee ten and three-quarter miles. 
The footpath was rugged in the extreme, lying a great part of the 
way upon fragments of gninitc and gneiss, which appeared to have but 
lately fallen, and exhibited a heap of gigantic ruins, amongst which 
we saw many a noble pine lying prostrate, whilst a few with their 
branches broken off and otherwise disfigured, just barely peeped above 
the stones. Large portions of rock fall yearly, and their effects are 
truly dreadful, they sweep every thing with them, and sometimes stop 
the channels of the largest rivers for weeks. 

From Lcep6 to this place there is a direct road not exceeding four- 
teen miles, but we chose to go round by the Sutlej, in order to have a 
better view of the Kylas peaks. 

29th October , — Marched to Rogee nine miles. The road was first a 
very steep descent of 1,000 feet to the Mulgoon, a large stream descend- 
ing at a considerable angle, rushing over rocks with rapid force, and 
forming a series of cascades ; we crossed it by a couple of sangos, the 
current being divided into two; the ascent from it was fatiguing for 
a mile, the road then for the next five miles was excellent, leading upon 
soil through woods of pine, the trees of which attain a large size, but not 
quite equal to those near Brooang, one of which measured thirty-three 
feet in circumference ; the last one and half mile was of an extraordi- 
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naiy nature along the brink of a tremendous precipice, and often upon 
unsteady scaffolding that has been constructed with very great labour, 
tliis continues for several hundred yards together, and is formed of spars 
driven into the crevices of perpendicular faces of rock, with their other 
ends resting upon trees or posts and boards across. Now and then you 
meet with a rude stair of wood and stone, which must have required 
much trouble to erect ; the rocks project above the path, and the tra- 
veller is frequently obliged to stoop in order to avoid them, whilst 
at the same time he must pay equal attention to his footing. 

Fart of the road was destroyed last rainy season, and had not up- 
wards of twenty people been early sent off to repair it, we should have 
been forced to go by the Sutlej, which is nearly a whole march round ; 
by the time we arrived at the place that had given way, they had made 
several clumsy wooden ladders, which answered our purpose tolerably 
well. The mountains latterly on either side of the river are craggy, 
rentin every direction, almost destitute of soil, and thinly wooded, but in 
the vicinity of Kushbeer, which we passed half way, the ground slopes 
gradually to the Sutlej at some distance, and is thickly studded with 
hamlets and adorned with vineyards. 

There arc several orchards belonging to Rogee, which contain apples 
of an excellent kind, nearly as large as those brought from Kabool, 
which they far excel in flavour. 

ZOth October . — Proceeded to Meero eight and half miles. The road 
was very uneven upon angular pieces of quartz, gneiss, and granite, 
often bordering upon a precipice about a mile from the Sutlej, here 
called Sumudrung. The rocks on our right hand were of the same 
cracked appearance as yesterday, frequently overhanging the path, and 
menacing destruction to the left ; towards the river the declivity is more 
gentle, and generally clothed with pines, unless where they have been 
buried amongst rocks dislodged from above. 

Meeroo is situate in the district of Rasgramee, and is 8,550 feet high. 
Besides the subdivisions of Koonawur already noticed, there are three 
more, Utharabeesht on the southern bank of the Sutlej to the westward 
of Brooang, Pundrabeesht opposite it on the north side of the river, and 
Wangpo, containing only seven small villages to the N. W. of Meeroo. 

31*f October .- — Marched seven and three-quarter miles, and encamped 
near a cave close on the right bank of the Sutlej. The pathway was 
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indifferent, ascending and descending alternately, and passing the 
village of Chegaon or Cholang, pleasantly situate near a stream five 
miles from Meeroo ; half a mile on this side of it the road led througli 
an arch formed of two stupendous rocks of granite, which meet at an 
angle. 

15/ November . — Marched to Nachar eight miles. The way was 
rough for four miles to the Wangpo, a large mountain torrent that 
rushes down a steep declivity, forming a succession of waterfalls in its 
course, and dashes against the huge masses of rock in its bed with 
a noise like thunder, throwing up the spray to an amazing height ; 
we crossed it by a good sango, and proceeded half a mile upon level 
ground to Wangtoo Jhoola, a rope bridge over tlie Sutlej ; it consists of 
five or six cables close together, upon which is laid half a hollow fir 
tree, about two feet long, with pegs driven through it to prevent its 
coming off ; from this hangs a loop of three or four ropes in which the 
passenger takes his seat, it is pulled across by two pieces of rodcii 
twine, that from constantly breaking occasion this to be a tedious mode 
of transporting baggage. The conveyance is a pretty safe one, but 
greatly alarming to a novice, for the Jhoola is elevated twenty feet 
above the stream, which runs with great rapidity and a deafening noise. 
Near this are the remains of a wooden bridge, such as described in 
(Japtain Turner’s Narrative, tliat was destroyed on the Goorkha invasion 
of Busahir. We found the breadth of the Sutlej at the bridge eighty- 
eight feet, and the height of its bed 5,200 feet, in some parts it is 
scarcely fifty feet broad, and it was in attempting to swim over at a 
narrow place that one of my servants was drowned here last ye.tr. 

After much delay, we got every thing across without an accident, and 
ascended for three and a half miles to Nachar, where there are a few 
grapes which seldom ripen ; the degree of cold does not depend nearly 
so much upon the absolute height of the place, as its elevation above 
the bed of a river, for vines come to maturity upon the banks of large 
streams, 9,500 feet from the level of the sea, and Nachar does not ex- 
ceed 7,000 feet in height. 

2nd November . — Proceeded eight miles to Turanda in Utharabeesht, 
and three miles from the western limit of Koonawur. This day’s march 
was beautiful, for the first three and a half miles upon soil and through 
shady groves of lofty pines, from twenty to twenty-seven feet in circum- 
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ference, the road then was a rocky descent of one and a half mile to 
the Syldung, a rapid torrent dashing over large stones, and coming 
from the Himalaya mountains to the southward; we crossed it above 
the union of two streams by a couple of bad sangos, and then ascended 
from its bed by a rocky footpath, winding amongst extensive forests of 
oak, yew, pine, and horse chesnut to camp. 

3rrf November, — e were detained by a heavy fall of snow and hail, 
which lay around us in large quantities many hundred feet below the 
village; had this shower come on ten days ago, we should have been 
I)revented from crossing the passes near ^ongnum, which together 
with those above 13,000 feet, are blocked up for four months in winter. 

Ath November, — Marched to Soorahun thirteen miles. It took us 
almost the whole day to perform the journey, for the path which is at 
all times dangerous from often lying near a precipice upon smooth 
stones, by the late shower of snow, now frozen hard, had become so 
slijipery, that we could get on very slowly. 

We crossed four streams of some size, besides many smaller ones, 
they are all rapid, but of no great depth. The mountains near this are 
heavily wooded to their summits, the cultivation increases at every 
step, and the villages are most thickly scattered. 

Soorahun is 7,248 feet above the sea, in Dusow, one of the large 
divisions of Busahir ; it is the summer residence of the Rajah and most 
of his Wuzeers, who stay here six or seven months in the year to avoid 
the great heats at Uampoor; it contains several good houses, and a 
temple attended by Brahmins. 

5M November, — Marched to Dhar nine and a half miles. The road 
was bad crossing the Munglad, a rapid torrent, by a rotten sango, con- 
sisting of two fir trees, about a foot apart, with small twigs and slates 
laid across, one of the spars is much lower than the other, and the 
bridge is both unsteady and unsafe ; the descent to the stream was at 
such a great angle, that we frequently slid many feet at a time, the 
ascent was equally bad, lying upon pure mica, shining with a bright 
lustre, and extremely slippery. 

6M November, — ^Marched to Rampoor, distant eight and a quarter 
miles. The road was sometimes rugged ; but more commonly even ; 
part of the way it was a complete swamp, lying through rice fields 
intersected by many rills. 
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Rampoor is situate in latitude 31* 27' and longitude 77® 42', on 
the left bank of the Sutroodra or Sutlej ; although the capital of Busa- 
liir it is not near so populous as might be expected. There are several 
fairs here during the year, to which the Koonawurees bring blankets of 
various sorts, coarse shawls, wool, raisins, salt, borax and chowrees, and 
exchange them for wheat, tobacco, sugar, swords. &c. The houses 
may be about a hundred in number, they are large, well built, and cover- 
ed with thick slates of a brownish colour, which form very heavy roofb ; 
upon a few of the houses the slates are cut into oblongs, and laid regu- 
larly, whicli give them a neat appearance, but by far the greater number 
are of all shapes and sizes, and put on without any regard to order. 
Under the rajah's palace, a handsome edifice at the northern angle of the 
town, there is a rope bridge similar to the one at Wangtoo across the 
Sutlej leading to Kooloo, the breadth of the river is here 211 feet, and 
the jhoola is elevated thirty feet above the stream, which in the rainy 
season is said to come within four feet of it. In December and January 
when the river is at its lowest, people sometimes cross upon inflated 
skins. We found the bed of the Sutlej by barometrical observations 
3,260 feet above the level of the sea. i 

The site of Rampoor is low and much confined, and one of the 
worst that could have been fixed upon, and from its being encircled 
by high mountains subtending an angle of between twenty and 
thirty degrees, a breath of wind can scarcely ever reach it; there is 
little soil and no wood upon the surrounding hills, and large por- 
tions of naked rock appear on every side of the town, which being 
once heated, retain their warmth for a long time, so that in slimmer 
the nights are not much cooler than the days, and from there being 
no circulation of air, the place for several montlis in the year is like an 
oven. 

7/A November , — Marched to Nirt upon the left bank of the river. 
The distance is twelve and a half miles, and the road for the first four 
and a half consisted of short rocky ascents and descents to the Nou- 
guree, a large stream coming from the eastward ; we crossed it by an 
excellent high sango with a railing, and the rest of the way was quite 
plain, lying near the Sutlej. 

The extreme height of the bed of the river opposite to the village is 
2,912 feet, and as this is the last place where wc had an opportunity of 
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measuring it, I shall now endeavour to give some idea of the probable 
height of Mansurowur Lake. 

The Sutlej has a variety of names, being called Sutlooj, Sutroodra, 
Sumudrung, Sampoo, Langzhing-kampa, Muksung, and Zung-tee in 
different parts of its course ; Sutroodra is most commonly used, by 
which name it is known from its source to the plains. In the Koona- 
wur language, the words Samj)oo, Sumudrung, Kampa, Muksung and 
Tee, all signify river. Zung means gold, and with the addition of the 
latter word is applied to the stream at a sandy place near Murung, 
where gold dust is found. By the accounts of many people who have 
travelled along its bank to its source, it issues from Lake Rawunrud, 
called also Rawathud and Lanka, which was confidently said by every 
body I saw that had been there, to communicate with Mansurowur, 
although Mr. Moorcroft could not dicover the outlet of tfie latter lake ; 
the circuit of Rawunrud was represented to be no less than Seven days’ 
journey, but it is most likely both lakes were included. 

From Nirt to Sundum Sango under Numgeea, the horizontal dis- 
tfince by the map is seventy-two miles, although by the road it is 
almost 140, the difference of level of the bed of the Sutlej in this space 
is about 5,690 feet, which gives the fall of the river nearly eighty feet 
per mile in a direct line, from Numgeea to Mansurowur, which is placed 
agreeably to Major Hearsey, (I fancy not far from the truth, as its 
position with regard to Shipk5 agrees well with the accounts I received,) 
the horizontal distance is about 167 miles ; if therefore only thirty- five 
feet per mile be allowed for the fall of the river from Numgeea up- 
wards*^ it will give the extreme height of Mansurowur or Mapang Lake 
above 14,000 feet, and I am inclined to think this estimate rather under 
the truth than otherwise, for Mansurowur is unquestionably very 
elevated, from the circumstance of four large rivers, and perhaps five, 
taking their rise in that quarter. 

IsL — The Sutlej issuing from the lake itself. 

2d. — ^l''he Sind or Sing-kechoo, known likewise by the name of Sind- 
ke Kampa, has its source N. £. of Mansurowur. It is described as a 
very large river, and the principal branch of the Indus, being frequently 
called Attuk even near Caroo, three marches to the eastward of which 
it passes, running close south of the capital of Ludak, and three or 
four days’ journey to the northw^ard of the valley of Kashmeer. 
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3rf. — The Tamjoo Kampa springs from the mountains cast of Mapang, 
and at first flows towards the eastward. 

4th , — ^The Manja-choo« or Kampa> rises south of Mansurowur and 
runs S.E. The latter two rivers I conclude to be the Bruhmapootr and 
Gogra. 

1 likewise heard of a fifth river (but only from the accounts of one 
person, which however I have not the least reason to doubt, as he tra- 
velled the road twice,) said to be crossed eight or ten marches E. N. E. 
of Garoo ; its source is reckoned near Mapang, and it runs N. E., so is 
perhaps one of the great Chinese rivers. 

^th November . — ^Marched eight and three-quarter miles to Kotgoor, 
where there is cantonment for two companies of the 1st Nusecree 
Battalion. The road at the beginning of this- day's journey lay close 
upon the left bank of the Sutlej, and then was a steep ascent of 3,500 
feet, latterly winding amongst beautiful woods of oak, yew, and pine. 

10/4 November . — Proceeded seven and quarter miles to Kutoo, in 
order to make some astronomical observations, and get the bearings 
and altitudes of the surrounding objects. The ascent from Kotgoor is 
not less than 4,000 feet, the road at first was geSod, but afterwards steep 
and rugged. Kutoo consists of two small forts upon the top of a hill, 
10, GOO feet above the level of the sea, connected on the N. E. with the 
snowy mountains. The prospect from this spot is very extensive ; 
upwards of fifty forts, with from four to six towers each, may be distinctly 
counted in the llajships of Kooloo, Sooked, and Mundee, N. W. of tlie 
Sutlej, beyond these are seen high mountains covered with eternal 
snow ; to the N. E. and East, appear the outer range of the great flima- 
laya chain, extending until it is lost in the horizon, whilst to the South 
and S. W. the hills decrease in height to the plains, which are clearly 
distinguishable at a distance. 

We were detained here until the 16th, for we were involved in 
mist for several days, during which time we could not see half a mile on 
any side ; the thermometer did not get above 34° in a house, with a 
large fire for two snowy days, and at sun rise was 28®, but when the 
clouds cleared away, it rose to 40° and 41* at noon. 

After completing our observations, we returned on the 16th 
to Kotgoor, where we stayed a couple of days, and on the 19th 
marched to Jeemoo nine and half miles. The road for about four 
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miles was generally good, passing many villages, and lying upon the 
face of a left hand range covered with dark forests of various sorts of 
trees to a small stream, from whence there was a steep ascent of 2,400 
feet through a thicket to Nagkanda Pass, 9,000 feet high, here we 
found a great many hazel trees, but all the nuts were rotten ; from the 
pass to camp, we had a moderate descent of three miles upon the slope 
of a grassy range that lay upon our right. 

20/4 November , — Marched to Mutecana nine miles. The road for 
near six miles was good, upon the right bank of a rivulet, and crossed by 
many brooks to Mandunec, where there is a handsome temple built in 
the Chinese style ; after leaving it, we crossed the Kuljehur, a stream 
coming from the northward that divides Koomarsaen from Keoonthul, 
two small states under chiefs called Ranas. Keoonthul is largest, and 
extends from Muteeana to the vicinity of Soobathoo. The descent to 
the Kuljeliur was steep, and the ascent equally so, each about 1,000 
feet. The mountains we passed are wooded with pines and oak in the 
vallies, but above produce little except grass. 

22»d November , — Marched to Bunee fourteen and three-quarter 
miles. The road consisted of easy ascents and descents near the top of 
a range upon soil, and through a very highly cultivated country abound- 
ing with villages. 

23d November , — Proceeded to Simla eleven miles, and next day 
made a forced march of twenty-two and a half miles to Soobathoo ; the 
latter part of the road has already been described. 

Throughout the above mentioned tour, the road was surveyed with 
some care, and a number of points were fixed trigonometrically, which 
agree well together ; we were very lucky in ha^^ng clear weather, and 
always managed to get two, but most commonly three or four meridian 
altitudes of stars, both north and south, contained in Dr. Pond’s cata- 
logue, at every halting place except one. 

We had two sextants, and a Troughton’s reflecting circle having a stand, 
with the last of which instruments the latitudes were usually obscr^^ed. 
We carried no less than fourteen excellent barometer tubes with us, 
only two of which returned in safety. The mercury was revived from 
cinnabar, and was well boiled in the tubes, the last indeed was a most 
laborious business, for we broke upw^ards of a dozen of tubes in the 
operation. The most convincing proof that the air was entirely expelled, 
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that the mercury in the tubes of thirty-two and twenty-six and a 
quarter inches stood exactly at the same point, although the vacuum in 
the short ones was not more than three-quarter of an inch, and on ap- 
plying a candle to the top, the mercury rose a little, whereas had there 
been the least air, it must have sunk from the expansion, which would 
have been clearly perceptible in so small a space. 

The largest theodolite was constructed by Troughton, and is gra- 
duated, both vertically and horizontally, to twenty seconds; the elevations 
of most mountains subtending small angles were taken with it, and 
those above ten degrees, were observed either witli the sextant or circle 
and artificial horizon. 

At every camp we tried the height of the boiling point with two 
good thermometers, which very seldom indeed gave the altitude of the 
place 300 feet different from the barometer, and had we arrived at our 
ground in sufficient time to distil water, I have every reason to think 
the disagreement would have been less, for wherever wc had an oppor- 
tunity of using snow, the coincidence of the two methods was most 
satisfactory. 

The height of the colossal Tuzheegung, whose summit is almost 
22,500 feet above the level of the sea, was determined by, angles of 
elevation between four and twenty-four degrees, taken at eight different 
stations, varying from 9,000 to 19,000 feet in height, and from two to 
about thirty miles distant from it, and allowing one-fiftcen terrestrial 
refraction, the extreme difference between any two of the observations 
does not amount to 250 feet. The Kylas Peaks, besides several others, 
were calculated from many stations at various distances, and nohb of them 
differ above 500 feet from one another. The next highest ])eak to the 
Tuzheegung is above 21,000 feet, it was seen from Hutoo fifty- three 
miles distant under an angle of 1^ 47', and its altitude deduced from this 
comes within 200 feet of what tlie observation at Rogee gives it, where 
the distance was eight miles, and the elevation about fifteen degrees. 

The altitudes of our stations were calculated by M. Ramond's method 
above Soobathoo, where the barometer was observed five or six times a 
day during most part of our absence, and the height of the column was 
invariably measured from the surface of the mercury. By the mean of 
a whole year's barometrical observations, Soobathoo was found to be 
4,205 feet above the level of the sea. 



Memoranda on the Geology of Bundelcund and Jubhulpore. By Dr. J. 
Adam, B. M, S. 

The following paper has been found amongst some old records, and it 
has been thought that its contents well entitle it to be rescued from obli- 
vion. 1 am happy also to add that the collection to which it refers is now 
safely placed beyond risk of loss in the Society’s cabinets. Being No. IV. 
of our Geological Catalogues. 


The observations I have now the honour to lay before the Society, 
were originally intended to accompany a series , of geological specimens, 
for tlie purpose of illustrating their relative positions and localities, 
or (according to the technical phraseology of the day) their geognostic 
and geographic situations, without a knowledge of which, no collection 
can be of much value. At the time, however, of dispatching these, I was 
still prosecuting a long march in a remote part of the country, and 
covld not then command leisure sufficient to enable me to throw 
together the detached memoranda I had committed to paper in the 
early part of the route. Other circumstances afterwards interfered to 
« prevent my putting this intention into execution, and it is only lately 
that I have been reminded of it, by finding in the Museum below, the 
collection to which the notes refer. 

While, with all deference, I solicit the attention of my fellow members 
to the subject of the following pages, I must at the same time crave 
their indulgence for the imperfections in the manner of treating it, 
necessarily arising out of the scantiness of my materials. In moving 
along, from day to day without intermission, I could only take a very 
hasty survey of the geological features of the districts through which 
I passed, and was often thereby precluded from obtaining all the infor- 
mation desired. I trust also, they will make allowance for the want of 
interest inherent in such details. The objects of geology present 
little to allure a general enquirer ; and indeed taken singly, may be said 
to be the least attractive that can engage the attention of mankind. A 
bare rock, or a clod of earth offers in itself nothing interesting. But 
when viewed in combination with surrounding objects, when contem- 
plated in its relation to these, its local site duly considered — and the 
influence which it may exert in the mass on the animal and vegetable 
world ; it then assumes a higher degree of importance, and the study will 
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be found not only a pleasing one, but a source of great public utility. 
Observation pointing out the path, the geologist ascends from facts to 
inferences, gradually but surely ; and though the way may be said to be 
long and wearisome, he obtains at length, in the great truths which it 
leads to, an ample recompense for all his toils. To trace the changes on 
the ever-varying surface of this globe ; to compare the present with 
the past, and thus to study the history of its inhabitants in their several 
epochs of existence, from the shrub and insect up to man, the proud 
lord of all, constitutes the paramount aim of this research ; while the 
discovery of new minerals, or their compounds, and new applications 
of them to the arts of life, stamp on his labours an additional value that 
they would not otherwise possess. 

To qualifications leading to any such results, I have not the smallest 
pretensions, nor dare I aspire to the title of geologist from merely 
noting down a few simple facts and deducing the most obvious con- 
clusions from them. Should the detail, however, prove the means of 
exciting those to prosecute the study of Indian geology, who possess 
greater ability and opi)ortunities, I shall feel that my time has not been 
wholly misemployed. I need urge no stronger plea than this expecta- 
tion for again bringing before the Society a collection apparently so 
little worthy their notice. 

Tlicsc specimens comprise all the rocks met with, between the 
Jumna and the Nurbudda, by the route of Banda, Lohargong, Bellary 
and Jubbulporc. They commence with the hills in Bundelcund, after 
crossing the Jumna at Chilly-terrah Ghaut. Between the hills and the 
river is situate a plain of considerable extent, the aspect of which differs 
so widely from that of the opposite country in the Dooab, as to merit 
particular notice. It may be observed, generally, that the soil of the 
plains of Hindostan intra Gangem, is a light coloured mould, consisting of 
a due proportion of argillaceous, siliceous, and calcareous earths, the 
last being most abundant above Monghyr. Its chief character is 
derived from the quantity of mica which it contains in minute grains 
and scales. This also prevails in the district 1 passed through from 
Allahabad to the Ghaut on the Jumna. About half a mile from this river 
we descend a bank, which at one time may have formed its boundary in 
the rainy season, and enter upon a low flat, where in place of a fair, 
shining, attenuated mould, the eye meets nothing but an \mifonnly 
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dull coarse black earth, not unlike the half-digested soil of moss-lands 
at home. This dark soil is still more striking on the Bundelcund side, 
and continues almost the whole way to Besseramgunge. It seems to 
contain a larger proportion of argillaceous earth and vegetable recrement, 
than the lands on the left bank of the Jumna, and that generally observ- 
ed in the Upper Provinces of India. 

The Jumna, where the passage is made, is a smooth gently flowing 
stream. The banks shew no rock, but are high and perpendicular, and 
when viewed from the opposite shore along with the Kane, (which here 
joins its waters to the Jumna,) they look rather interesting, and are 
devoid of the dullness which characterizes the banks of the united 
rivers below Allahabad. 

On approaching the town of Banda, distant two marches or about 
twenty miles from the river, several small hills are seen in the West, 
like erections for flagstafFs posted at regular intervals. They are of a 
conical, or ratlier pyramidal figure, and appear to run in one line from 
N. W. to S. E. One of these rises from the plain close to Banda. It 
is about three or four hundred feet high, and divided at the upper part 
into two or more smaller elevations, of which the central alone termi- 
nates with a pointed summit. The appearance of this hill from below is 
singular and fantastic ; huge masses of stone presenting themselves in 
every position, and seeming quite unconnected the one with the other, 
while the few shrubs growing out from between them, serve as a 
contrast to the nakedness of the rock. On ascending the hill, we find 
this to be a reddish small-grained granite, having no regular arrange- 
ment, h)it lying in blocks of great size, some perpendicular, and others 
horizontal, with a convex or rounded surface in general. Many of these 
are scaling off ; but the greater part remain perfectly entire, and 
possess more compactness of integrant structure than any rocks of the 
kind I have met with. 

This hill at Banda may be considered to be the termination of the 
first of many series which traverse Bundelcund from W. to E., as no 
more are observed here. Following that line, soon after leaving Banda 
to the South, other hills come into view, and at first sight appear 
larger than the one at that place. This is chiefly owing to the effect of 
distance, increased by the dewy air of the morning ; for on a neiu* ap- 
proach, we find these not to exceed the congeries at Banda, or tlie 
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highest does so only on a small degree. Though evidently enter- 
ing upon a mountainous country here, we are surprized to observe no 
general elevation of the surface ; the same flatness of the plains 
continuing as on the opposite side of the Jumna, and the hills rising 
abruptly from a common level, like so many islands rearing themselves 
out of the ocean. They are, in fact, mere pictures on dry land of 
the rocky Madeira, Porto Santo or the Canaries, as seen in the voyage 
from England to India. At the village of Gerawah, twelve miles from 
Banda, we reached the second series. The general figure of these hills 
like the former mentioned is pyramidal, and they may be said in this 
respect, to resemble a fragment of the granite which composes them. Tliey 
stretch from the village of Gerawah* in two or three directions, the 
line of some crossing that of others, and notwithstanding their irregu- 
larity as a range, they appear to follow individually particular series, and 
we can trace a succession of isolated rocky elevations, forming a sort 
of chain across the country. The largest of these situate to the right 
of the village, has at its summit a rock of a white colour like chalk, 
which 1 regretted the distance prevented me from examining. The 
others are composed entirely of granite similar to the rock at Banda, 
and present in general, the same deficiency of arrangement. There 
is, however, one apparent exception at the highest part of the hill 
immediately overlooking the village ; there the piles have assumed 
the appearance of basaltic columns standing i)erpcndicularly with 
four sides, and at a small distance, seem to be a superincumbent 
stratum of a diflerent formation from the others underneath. On 
approaching as near as I could, 1 found the rock csscntiAlly the 
same however, but was at a loss to account for this peculiarity in 
its outward form. As I moved along the projecting blocks and ledges of 
this hill, I was particularly struck with the extreme heat which they 
retained. Although the sun had gone down some time on the op- 
posite side, this was still so great as to be barely tolerable to the hand, 
and the atmosphere over them was proportionately elevated in its 
temperature.* 

The country around here displays a thousand charms, compared with 
the district near the Jumna. The roads are dry, and the rocky eleva- 
tion in front having a covering of beautiful shrubs entwined with every 
variety of climbing plant, which give quite a new feeling to the mind on 
* Sp. No. 1 to 3. 
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viewing the prospect. New animals too, inhabitants of these, present 
themselves. The peacock arrayed in all Iris’ gorgeous hues, and shin- 
ing in his native plumage, is not unfrequcntly seen perclied on a block of 
granite, while herds of antelopes bound along the plain below, and the 
shrill cry of the Indian partridge heard on every hand, first cheers the 
traveller with the opening day. 

At Pungrawah,* the second stage from Banda, we find the rocks on 
every respect similar to those described. In the march from Pungra- 
wah to Kurtal, the next village on the route, a range of hills is seen in 
front, and on the left hand, much higher than any previously met with, 
and M'hich, in jdace of the pcakeds ummit, are crowned with a flat 
table^land. On one of the most conspicuous of those to the left stands 
the celebrated fort of Callingcr. On reaching Kurtal, we still find peaked 
hills composed of granite, having the same characters as that at Ban- 
dali, Gcrawah, and Puiigrawah : and besides this, masses of a bluish 
coloured trap and large boulders scaling oiF in concentric layers. This 
trap rock appears to have been at one time extensive ; and I could 
trace a superficial stratum over the granite for some way up the hill. 
What remains of it rests on that rock, without any distinct arrange- 
ment. llic whole seems much affected by the operation of the elements, 
and it is probable, that from this cause a large formation has been 
removed and reduced to soil. Many of the granite blocks here are 
also fast going into decay, and the soil of the district adjoining is 
entirely formed from them. Its colour is sandy red, that of the felspar, 
and in this red sand, as a basis, are contained a great many small quartz 
crystids, which stiU remain entire, and unaltered in their structure. 
Chalcedouic pebbles are also found at the bottom of the hills at Kurtal, 
which appear to have been imbedded in a rock that had likewise rested 
at a former i)eriod over the granite. They possess the same characters 
as the pebbles found in the river Kane, that arc so much admired on 
account of their beautiful variegated appearance and lustre when cut. 

After leaving Kurtal, the road strikes into a wood of low trees, 
flanked on both sides by hills with flat summits ; and for the first time 
we observe pieces of sandstone strewing the path, mixed with broken 
blocks of granite, and the more complete detritus forming the soil. 
On one hill, which is nearer than the others, we can distinctly see a 
horizontal position of the superior strata ; and under the table face, a 
• Sp. No. 4 to 8. 
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sort of projection enlar^g the diameter of the hill, and gradually 
increasing to the base. The upper formation is evidently of the same 
nature as tlie detached pieces of sandstone found at tlic surface, while 
the great body of the hill is composed of granite, (and also perhaps trap,) 
similar to that of the pyramidal hills formerly described. Some fu^ 
queers, or religious devotees, have taken up their abode on this hill, at 
the junction of the sandstone with the granite formation, and the face of 
their caves cut out of the solid rock, and chunamed over, with the ele- 
vated platform on which are placed the objects of their idolatrous wor- 
ship, present altogether a very striking and conspicuous appearance 
from the plain below. 

On passing the fukeer's hill, we came in sight of the eastern ex- 
tremity of Adjeeghurh.* This fort like Callinger, crowns the summit of 
an isolated hill, and derives its i^rincipal strength from a table face of 
sandstone rock. The sides of the elevation are covered with thick 
jungle, composed of beautiful low trees of every shade of green in thtir 
leaves, and of every size and shape, from the pinnated peaked leaflet of the 
, tamarind to the broad expanded foliage of the teak, which, according to 
my knowledge of Indian dendrology, is very abundant in all these hills. 

As far as my limited observation enabled me to determine, granite 
forms the great body of Adjeeghurh, and sandstone lies over it 
at the upper part, presenting all round a perpendicular face of 
rock to the lieight of between thirty and fifty feet, and constituting 
a natural barrier of defence, that of itself seems to render the place 
impregnable. The sandstone has a slight reddish tint, and is of the 
formation termed the old red sandstone Its position is perfectfy hori- 
zontal, and its structure in general quite sound. The view from 
the ram])arts of the fort displays well the peculiarity I remarked before, 
respecting the want of general elevation in the whole of this moun- 
tainous tract. Hills arc seen in eVery direction covered with jungle, 
and rising abruptly out of an intervening flat country, the dull and 
cheerless aspect of which conveys to the mind the idea of an uninha- 
bited waste, or the haunt of savage beasts only. It is precisely the 
expression Daniel has given in liis delineation of a fort in the Mysore, 
where a sort of sombre stillness reigns, (if I may be allowed so to term it) 
that no language can i)Ourtray. Adjeeghur and Callinger arc no less 
* Sp. No. 9 and 10. 
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interesting to the antiquary and mythological enquirer, than to the 
geologist ; and the lover of arts will find abundant subject of admira- 
tion in the beautiful remains of ancient Hindoo architecture which 
still exist within the walls of both these forts. 

The country for a short distance from Adjeegbur is open, and the 
soil which hitherto had partaken of the qualities of the prevailing rock, 
again resembles that on the other side of Banda. It is of a dark colour 
and soft, what by agriculturists at home would be termed rotten soil, the 
“ putre soliem** of the Poet. 

“ Nigra fere, et presso, pinguis, sub vomere terra" 

“ Et cui putre soUem 

“ Optima frumentis ; non ullo exsequore cemes,” 

“ Plura domum tradis, decederc plaustra juvencis.** 

A few miles further on, we came to the village or hamlet of Besscram- 
gunge, beautifully situated at the foot of a wooded hill over which are 
the Ghaut passes to the upper district. This Ghaut leads from the 
low country of Bundelcund to the elevated table-land on a level with the • 
hills last mentioned. The path is cut through, or carried over granite, 
trap, and sandstone. At first the ascent, though pretty steep, is not diffi- 
cult, as there are few large stones, and no rock rising from the surface. 
Soon, however, it becomes steeper and more obstructed ; granite, trap, 
and sandstone masses presenting themselves in succession , and in many 
of the last, may be perceived quartz nodules included, like those found 
in the sandstone of Table Mountain at the Cape. The arrangement of 
the santlstone is in general horizontal, but at some points it appears to 
rise from the stirface, in the form of ridges almost vertical. The trap 
rock exhibits no well defined arrangement at the several points where 
it is found in the Ghaut ; and I could not penetrate into the jungle 
here to examine the strata more extensively. It may, however, be 
inferred, that it is in every respect similar to that rock at Callingcr, 
which I afterwards found lying chiefly in rounded masses of various 
sizes, occupying the middle of the elevation, and composing the greater 
part of it. These were in general mouldering at the surface, and many of 
the smaller boulders could be reduced to powder without the assistance 
of the hammer. The larger masses were more compact, and possessed 
great hardness. Tliis rock belongs to the transition trap of Werner, to 
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which class may also be referred that formerly met with at Kurtal, lying 
immediately over the granite of the peaked hills. Tlie elevation may be 
altogether from 1,000 to 1,200 feet above the plain of the Jumna. 

On reaching the top of the Ghaut, we cross one or two clear running 
streams, and some oozing rills and pools of stagnant water are met 
with, most of which indicate, by their blue slimy and iridescent surface, 
an impregation of iron in the adjoining soil. This is indeed composed 
of ferruginous gravel and reduced sandstone, and if we may judge from 
the luxuriant grass growing over it, it must be one of considerable ferti- 
lity. The town of Punnali is distant about eight miles from the Ghaut, 
and the whole of the surrounding country here derives an additional 
interest from its being the source of the diamond. In my march thither, 
I passed several of the mines close to the road, but having resolved to 
halt a day at the town, I deferred my examination of them till the 
following morning. 

Having started early next day, I soon reached the scene of opera- 
tions, distant about three miles to the westward of the town, and in a 
situation corresponding to that on the other side. It was a thin 
jungle, with long delicate grass growing out of a reddish soil. The 
mines arc mere narrow pits, four, five, or more feet deep, according to 
tlie distance of the subjacent rock from the surface, and dug out of a 
ferruginous gravelly soil, of a dark brown or blackish colour, like he- 
patic cinnabar.* It feels moist, and consists of fine sand, with a large 
proportion of small dark red and whitish, or yellowish-whitc pebbles, 
the former appearing to contain a large quantity of iron. When I arriv- 
ed at the ground, two men were engaged in searching for the^)recious 
mineral, the chief of whom very readily replied to all my questions, 
and explained and exemplified the series of operations gone through. 
These are extremely simple. The soil,t as it is brought from the 
neighbouring pit, is thrown into a small square excavation in the 
ground, about two or three feet deep, the sides of which have been well 
beaten to prevent the gravel from adhering to them ; a quantity of water 
being added, a man steps into the place with a small hoe and mixes 
the whole together, using his hands also for that purpose, and tossing 
away all the larger pebbles. This movement being continued for 
some time, the water is then thrown out by means of a small wicker 
• Sp. No. n. t Sp. No. 12. 
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basket, and carries with it the sand, leaving the gravel behind. After 
repeated application and discharges of water, the gravel is removed into 
anotlier small basin of a circular figure, where it receives the last 
washing. From these it is conveyed to a large floor on the surface of 
the ground made of hardened earth, and there left to dry ; the finishing 
operation consisting merely in a minute examination of this dry gravel, 
by a person acquainted with the external characters of the jewel in its 
rough state. Judging from the condition of the people employed, one 
would hardly believe that they could be able to detect a stone, but 
they assured me, they did so with the greatest ease, and it apj)ears to 
be the transparency and lustre, even in this state, which directs them. 
The chief man picked out several pieces of transparent quartz from the 
gravels which he said resemble the diamond, “ he had found them of 
“ all colours and sizes, but the discovering of these, he added, did not 
“ depend upon his own skill or exertions, it was altogether the 
“ work of God,*' — salaaming at the same time respectfully ; and 
pointing with a most expressive maimer to the heavens. 

From the inquiries I made, diamond mining appears by no means a 
profitable conceni at Punnah. Any one may dig, subject to paying 
the common duty of a fourth part of the produce to the Rajah, who is 
here, (as is the case every where else in Hindostan,) paramount lord of 
the soil. All stones, however, beyond a certain carat, are exclusively 
claimed by him ; but it may be supposed, where the means of con- 
cealment are so much in tlic power of the workman, that the prince’s 
treasury very seldom benefits by this source of revenue. In the farm 
or spot* which I examined, two diamonds only had been found during 
the preceding year, and these fetched each 200 rupees. The number 
of workmen commonly employed, (in the various operations of digging, 
carrying, washing, and searching.) is from four to five, though 1 saw only 
two. Of these, the sirdar or chief, has a salary of five rupees per month, 
and the others have four, and when a valuable stone is found, some pre- 
sent proportioned to that, is generally made them by their master. So 
that after paying the duty and expence of working, it is obvious 
his gains in this instance must have been very small and not suf- 
ficient to induce him to persevere much longer in these operations. 
Indeed, the business of mining appeared altogether at a stand when 
I passed the spot ; and judging from the remains of pits in every direc- 
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tion, it must have been carried much more extensively in former years 
than at present. 

Red ferruginous gravel, the matrix of the diamond, may be consider- 
ed as terminating the regular formations of the hills in this part of 
Bundclcund, the order from below being granite, trap, or basalt sand- 
stone and gravel. 

In taking a comprehensive view of these four formations as develoj)- 
cd at the different sites mentioned, whether singly or in combination, 
we must at the same time consider the qualities of the soil in tlic inter- 
mediate and adjoining districts derived from them. 

The prevailing soil in Bundelcund, and indeed idl the way between the 
rivers Jumna and Nerbudda, is the black coarse earth already alluded 
to, consisting apparently of a larger proportion of clay and carbonized 
vegetable remains than is found in tlic lands to the north of the for- 
mer stream. It retains moisture more perfectly than the common 
soil of Hindostan, hence its miriness in the rainy season, and its disposi- 
tion to unite into masses, and form rifts and cracks during the dry and 
hot weather. Even in its driest state, however, it has not the stony 
compactness of pure clay soils, but when separated in small pieces 
from the mass, is found to be friable and easily reduced to powder. 
I think it probable, that this contains a proportion of magnesian earth, 
though never having subjected it to chemical analysis, I am not 
warranted in drawing this inference from any accurate data. It is 
reckoned exceedingly fertile, and the richness of the BundelciinJ 
lands, where this soil predominates, is quite proverbial in India. From 
its quality of retaining moisture, the process of irrigation is nof so fre- 
quently resorted to, and the labour of the husbandman becomes thereby 
lessened. Greater exertions, however, are necessary for preparing it for the 
seed, and in keeping it clear of weeds, than we sec applied to the lands 
in Hindostan generally. A long grass, not unlike some of the trouble- 
some varieties at home, was then springing up every where, at the time 
1 passed through the district, and formed the only obstacle to the 
ploughing then going on in all directions. 

One would imagine that the above characters of the soil would affect 
the atmosphere, and render the climate of Bundelcund moist and un- 
healthy. As far as my own observation extends, agues arc very 
prevalent in the whole of the low country, and sometimes prove so 
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severe in European habits, as to require a change of air for their re- 
moval, but the native population do not seem to suffer from any 
endcmial diseases of this class in a greater degree than the inhabit- 
ants of other parts of India ; and their appearance upon the whole, as 
presented to myself, was rather prepossessing, and indicated general 
good health and comfort. 

This black soil has evidently been derived from the decomposition 
of some of the many varieties of trap rock, most probably amygdaloid 
or green earth, which appear to have rested at one time over the gra- 
nite in the hills of Bundelcund. The trap rocks at Gerawah and 
Besseramgunge, and the globular variety observed on the hill of 
Callingcr, may also have had a share in forming it. As I remarked be- 
fore, many of the trap boulders are now in a soft state bordering 
on earth, and can be reduced to powder with the greatest ease. 
The soil immediately around, there can be no doubt, is formed from their 
debris, and as the plain in general resembles that, we may reasonably in- 
fer, that it also acknowledges a similar source. 

Extensive forest, 'which it is not difficult to conceive had flourished 
here at no very distant period, may have fumislicd the vegetable 
matter ; and the successive increase of a heavy moist soil covering 
the wood with each return of the rainy months, had prevented its com- 
plete decay. For the amelioration and improvement of such a soil in 
Europe, the agriculturist would have recourse to lime, as rendering it 
Arier, and reducing the vegetable matter it contains to a state more fit- 
ted for supplying the requisite nourishment to the growing plant. 

In India, however, such an expedient would not be attended with 
success, from the peculiarity which calcareous earth displays here of 
uniting into small masses, termed kunkur, and not mingling well with 
the other component parts of the soil, unless where siliceous sand hap- 
pens to exist in an unusually large proportion. A mixture of this sand, 
either derived from sandstone rock or the debris of granite, and similar 
compound rocks, might be attended with the desired effect. We should 
certainly expect a favorable result firom reasoning on the subject, but 
1 am the more induced to think so from actual observation of another 
part of the same district, between Cullinger and Allahabad via Tur- 
rowa. There, a considerable change is indicated in the colour and pro- 
perties of the soil. It becomes lighter as we proceed, and more attenu- 
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ated ; and seems to have been formed by the commingling of the alluvial 
deposit of the Jumna, with the black earth of the plain. Its fertility, if 
I may judge from the richness of the crops at the time I saw them, 
must be very great. The whole country towards the river presented 
one aspect of bountiful nature, and might well vie with the poet's Gar- 
gara,” in the ease with which it is cultivated, and the ample produce it 
yields the husbandman in return. 

The appearance of the first hills in Bundeleund has been already 
described. It is quite characteristic of the granitic or purely primitive 
formation. Their outline, contrasted with the table-face and summit of 
those in the interior, exemplifies in a striking manner the effect of rock 
on the figure of mountains in general, from which we can often 
determine at the distance of many miles, the nature and position of 
strata forming extensive ranges. Hence too, wc perceive the connection 
between geology and painting, and the advantages to be derived to the 
artist from an acquaintance with the elements of this science. The 
tops of the Himalya mountains, as represented on the splendid views of 
Mr. Fraser, may be inferred a priori to consist of granite from the mere 
circumstance of their form. They exhibit precisely the same outline, 
** magna componere parvis f as the isolated primitive hills in Bundeleund, 
but having their cliffs so softened by distance, as to present a uniform 
line at the various angles visible. 

As to the manner in which the primitive hills in Bundeleund have 
been formed, it might seem presumptuous in me to hazard an opinion ; 
the question involving in some measure the two grand theories of 
Hutton and Werner, that have so long divided the geological world. 
Yet it is impossible to contemplate the eminences at the same time with 
the ranges in advance, and not form some conclusion on the subject. 

They appear to exhibit the cores of large hills, the exterior of which 
has suffered in the lapse of time; their more compact granitic interior 
still enabling it to resist the natural causes of decay. I think it 
most probable, that the whole of the district from which they rise, had 
at one time presented an uniform fiat consistency of the three formati- 
ons of granite, trap, and sandstone, in the same order as they are now 
found on the hills, and that some force from below had elevated the 
primitive rocks, causing ^so a disruption of the secondary strata. 

Where this force was but slightly impressed, and on a limited area, a 
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small elevation would be formed. The granite would then only break 
through the superincumbent strata, without carrying any part of them 
along with it, while the broken strata would rest on the sides of the 
mass after the impelling force ceased to act. The figure of the hill, 
then, would not be a pyramid which it now resembles, but would ap- 
]>roach more to that of a core ; sandstone, trap, &c. lying on, and sur- 
rounding the granite and filling up its inequalities, and the direction 
of the strata of each of these deviating, more or less, from the horizontal 
line in proportion to the elevation of the central mass. 

We could thus picture to ourselves a hill more extensive than any of 
tliose now existing in the first series, the sides of which were composed 
of sandstone ledges, and the summit of a pointed block first, or mass of 
granite, or crowning the whole, may have been a table of comparatively 
small dimensions. Their original height in this case, may have been 
from thirty to fifty feet greater than their present, that being the aver- 
age of the sandstone strata on the hills in advance. The process of re- 
duction or diminution of bulk may be conceived to have taken place 
in the following manner, llie sloping sandstone being acted upon 
by the elements of air and water, joined to the heat of the sun, had 
first undergone disintegration. The sand thus produced, would be 
washed down by the torrents in the rains to the base of the hill, and 
there spread out and form soil. This operation being continued, in 
course of time the whole of the inclined sandstone would be removed, 
and the trap or other rock immediately beneath it, come to be exposed 
in its turn. From the same cause which acted on the sandstone, this 
would also undergo a change, and ultimately be reduced to soil, cover- 
ing the detritus of the former as it was deposited. The small table on the 
summit, in the course of these operations falling into fragments and roll- 
ing down the hill, would be exposed to the same successive changes as 
the sloping strata, and thus after the lapse of ages, nothing remain but 
the central primitive granitic mass as it is now displayed, forming, to 
use an anatomical illustration, the skeleton of a body which once ex- 
isted. Botli the ranges then, (the peaked, or primitive hills, and the 
tabular,) have been produced by similar causes, and at one time have 
been comjKised of similar materials, the only difference arising from 
the size of the primitive or granitic base. The sandstone so often 
mentioned, and the ferruginous gravel lying over it, are of very fre- 
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quent occurrence in what are termed the Vindhya chain of mountains, 
from the centre of Behar to Malwa. The hill of Chunar consists en- 
tirely of the former, and in the range to the south of that station, the 
gravel is met with, as I have been informed, in great abundance. 

The same association is observed in Bundelcund, and all the way to 
the Nerbudda ; so that it may be inferred from this connection subsist- 
ing between them, as well as their coincidence in chemical properties, 
that the one is formed from the other. In what manner the chalybeate 
impregnation has taken place is not very evident, nor the source from 
whence the metal has been derived; but there can be little doubt the gra- 
vel is a secondary formation of the sandstone rock, and one too in all pro- 
bability going on in many situations at the present day. It is interest- 
ing, as being the matrix of the diamond, both in the old and new world, 
and much speculation is necessarily connected with it on that account. 
It would, however, be foreign to tlie object of this communication to 
inquire into any opinions not obviously suggested by the facts detailed, 
and nothing occurred to me at the time I examined the gravel forma- 
tion at Punnah and elsewhere, that promised to elucidate the origin of 
this highly prized jewel. t 

In proceeding southward from Punnah, we very soon approach ano- 
ther series of small hills, or cliffs, that rise out of the table-land to the 
height of one hundred feet or upwards. These elevations ore also flat at 
the top, and composed entirely of sandstone, in every respect similar to 
the strata at Adjeeghurh and on the Ghaut, of which indeed they are 
but a part. For eight or ten miles the road here ascends occasionally, 
and we seem to cross over a low ridge connecting the hills to the 
right and left. The soil in the whole of this course is formed from the 
debris of the sandstone rock. It is of a light red colour and very dry, 
imparting rather a pleasing character to the aspect of the country, as 
well from its own sensible qualities as the vegetable productions it affords. 

It appears admirably fitted for the culture of the vine ; and should 
this ever be attempted on a great scale in India, perhaps no better situ- 
ation could be selected for the purpose, than at the bottom of these 
sandstone hills in Bundlecund. Near the village of Cuckurettee,’^ a 
slight descent occurs; and we ^ain enter upon an extensive plain, 
wh(w?e soil resembles, in some degree, that of the country below the 

« Sp. to 15. 



406 Geology of Buudelcvnd and Jubbulpore. [No. 125. 

Ghaut. Here for the first time, traces of limestone are discernible. 
These increase as we advance, and bring us at length to the great cal- 
careous formation, at the military cantonment of Lohargong.* The first 
intimation 1 had of this new field of geological research, was the disco- 
vering several species of shells on the banks of a nullah at Cuckurettee, 
from which I inferred the near vicinity of calcareous rock; as it has 
been observed by naturalists, that the Testacae are only met with in 
soils abounding in this elementary earth. Between Cuckurettee and 
Lohargong, pieces of rock are found at the surfaces, striated in an un- 
common manner, and disposed into very thin layers. It appears to be a 
mixed formation of sandstone and limestone, the latter predominating ; 
but whether it is extensive or not, I am unable to say, as the masses 
were quite solitary and detached, nor did I observe any projecting 
from below the surface. 

At the cantonments of Lohargong the calcareous rock shews itself 
decidedly, and impresses a striking character on the country around. f 
It is quite near the surface, and in many places even forms it, having 
no earthy covering whatever. It is evidently a secondary formation, 
and as I afterwards ascertained, one of considerable extent. In a jour- 
ney which I made from Saugor, 1 could perceive indications of it six or 
seven miles to the westward, and in the other direction it is found in 
combination with clay schists, as far the bottom of the Kopali hills,}: 
distant twelve miles from Lohargong. 7'^is rock is not distantly strati- 
fied, (as far as it was possible for me to observe,) but lies on the same 
general level with the plain, having its denuded surface convex or 
slightly* rounded off. It possesses great compactness, and exhibits no 
signs of disintegration. On the contrary, exposure appears to harden 
it, by communicating to the bare surface a sort of semi-crystaline, 
or stalagmitic crust. 

From this arises I conceive the bleakness, and inhospitable character 
that pervades the district, the ground being little cultivated, and bear- 
ing only a reed-like grass. By reducing the lime to the quick state, and 
mixing it with the neighbouring soils, some improvement might proba- 
bly be effected ; and at all events, as far as a horticultural esEperiment 
may afford evidence, it seems worthy of trial by the residents on the 
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spot. This calcareous rock is of a formation posterior to the sandstone, 
and it is not improbable, rests upon the latter. 

Casting our eye over the plain here, and surveying the hills that rise 
on each side, in a manner surrounding and enclosing it, we natu- 
rally conceive the idea of an immense basin that hod at one time been 
filled with water, and formed an extensive lake. Some river, we may 
suppose, had burst through tlie liills to the south, and diffused its 
waters over the plain. These, as they gradually accumulated, would at 
length equal the level of the range on the northern side, and force a 
passage to the country below. 

We should thus have a lake, like that of Geneva, with a river enter- 
ing at one aide, and passing out at the other. In process of time, the 
lake filling up by the deposit of alluvium and animal recrement, a con- 
tracted channel only would be left for the stream to flow in ; while the 
earthy contents of tlie basin would gradually acquire the form and 
solidity which they now possess. What the mere aspect of Ihe 
country suggests, may be said to receive some degree of confirmation 
from the circumstance of the Kane actually following the course here 
described. It issues from the hills to the < south of the plain, and 
descends over the rocky barrier on the opposite side, hollowing out a 
channel in the stone as it proceeds, and shaping it into every variety 
of fantastic form. These falls of the Kane, as they are called, are 
situate a few miles off the direct route from Lohargong to Saugor, and 
distant about two marches from the former. They are well worthy the 
notice of the passing stranger, on account of the singular forms present- 
ed by the rock which receives the river, and conceals its course for many 
miles ; the bed of the stream above the falls also abounds with beauti- 
fully variegated pebbles which admit of a high polish, and are much 
sought after for ornamental purposes. 

The pure calcareous formation at Lohargong, succeeded by a scissile 
rock, is apparently consisting of argillaceous sand, mica and lime, and 
may be termed a sandstone slate. It divides with great facility into 
thin laminae, and has a regular horizontal stratification, as is well 
displayed at the ford of the Kane near Kopah, where both banks of the 
river are composed of it. The only effect I observed this rock to have 
on the soil, was to render it less pervious to moisture ; and thereby to 
cause the water to stagnate on the surface in the form of marshes and 
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shallow pools, which were more general here than in the preceding 
district. 

After fording the Kane, here about hundred feet wide, we reach 
the village of Kopah, and enter directly on the range of hills form- 
ing the southern enclosure to the Lohargong basin. These are 
of various heights, but though less striking in their aspect than the 
range of the opposite side, they often afford the most beautiful and ro- 
mantic prospects. They are entirely composed of sandstone of the 
same general characters as that so often alluded to. 1 picked up some 
specimens with dendritic impressions on the surface,* and occasionally 
found a mass of a different shade of red marked with white dots,t but 
these varieties seemed to be quite accidental. The strata were horizon- 
tally disposed, with the exception of one or two points, where they shew- 
ed considerable dip. Many ferruginous pebbles are met with, which ap- 
pear to contain a larger proportion of iron than the gravel at Punnali. 
Tliey are of the same essential characters, however, and only differ in 
that particular in being rather larger. On the hill immediately above 
Bellary, they are found united together in great masses, exceedingly 
compact, and apparently quite indestructible by the operation of the ele- 
ments. From Kopah to Bisseince is a distance of eighteen miles ; from 
Bisseinee to Jyenuggur ten or twelve ; and from this last place to 
Bellary as much more. The whole of this tract is hilly, and presents 
nearly the same general features throughout. We cross many clear 
running streams with rocky beds, ascend and descend moderate eleva- 
tions, and between these, occasionally pass over a grassy plain. Around 
Jyenuggur the country is cultivated, and a patch of com may now 
and then be met with in the early part of the route from Kopah, 
but with these exceptions, it is a continued jungle all the way to Bellary. 
On descending to this plain, the country again opens to the view, and 
a large plain with trees scattered thinly over it is seen extending in 
all directions. Having travelled by night from Bellary to the next 
stage, Koreah, I could not observe the appearance of the intermediate 
country, which was nearly as flat as the low country in Bundelcund. 
Between Koreah and the town of Sehorra, we find a new formation al- 
together, consisting principally of quartz. Some of the rocks are 
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pure quartz, and disposed in vertical strata. Others have a peculiar 
striped arrangements in the mass, and in colour, lustre, and compact- 
ness, are not unlike the limestone of Lohargong. On arriving at Se- 
horra, I found these two rocks composing a small hiU on which the 
fort or gurree is built. They appear to be primitive blue slate and quartz 
lying in opposition,* and in almost vertical and very thin strata, each 
layer not exceeding four inches in breadth. In several of the schistose 
strata, the stone has metallic lustre, and may with ease be reduced to 
powder. The quartz shews nothing peculiar; it lies close on the 
slate in continuous strata, and veins or thin laminae may be observed 
intermingling with schistus. It bears, however, but a small proportion 
to this rock. In some specimens, the slate is striped with variously 
coloured materials differing in hardness. The town or village of Sehor- 
ra, where these rocks are met with, is prettily situated on two or three 
small gradually rising eminences, having a good deal of open grass 
glade, terminated by mango groves, in such a manner as to give to the 
whole the air of an English scene. The soil of the district around is 
of the same black colour as that of Bundelcuqd, but more clayey. 
It is extremely fertile, and the appearance of ‘th^ surface at the time I 
passed, indicated that great care was bestowed on it by the ryots. For 
•miles to the south and west, not a spot could be perceived which was 
not cultivated, and laid out in square pieces, with an intervening low 
mud dyke, similar to the paddy fields of Bengal. Rice too appeared to 
be a common crop here. 

A few miles from Sehorra, we cross the Him, a stream of consi- 
derable width which falls into the Nerbudda, a little to the westward, 
llie bed is not rocky like the Kane at Kopah, but formed en- 
tirely of sand without any gravel or pebbles. At a sweet little 
village named Gosulpore, which rises out of the surrounding miry 
soil, like an oasis from the desert, we again meet with large masses 
of the ferruginous concrete.! It is here more decomposed tlian on 
the hill above Bellary, and the ground on which the village stands, 
has evidently been formed from its debris, ITie natives, I was 
told, reduce the rock to the metallic state, and in the neighbouring 
town of Punnahghur vrork it very extensively ; but not being aware of 
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this at the time of passing through the place, 1 could not make any 
enquiry as to the mode of accomplishing the reduction. 1 should 
reckon it of very difficult fusibility, vrith all the assistance which art 
can bestow. In the dark clay soil around Punnahghur is interspersed a 
good deal of the well-known calcareous concretion, termed kunkar 
by the natives. It does not seem to be so pure as that found on the banks 
of the Ganges, but contains a greater mixture of argillaceous earth. 
All these combinations of lime with the other elementary earths, are of 
a secondary formation, and are continually going on in such soils 
as abound in the former. It is not easy to say, how the process of 
union takes place, but it would appear to be dependent on the alter- 
nate action of the sun's rays and moisture, and to resemble very closely 
chemical, or electric attraction, as influenced by similar means. We 
meet %ith nothing like this calcareous concretion in the soils of Gh*eat 
B^tain, as far as I am aware of, and whatever the cause may be which 
produces it, we may reasonably conclude, that its operation is limited to 
the hotter regions of the globe. 

Between Punnahghur and Juhbulpore, we cross a small river named 
the Periot or Praca, (as laid down by Arrowsmith,) the bed of which 
abounds in every variety of agate and siliceous pebbles. 

Near Juhbulpore is a low ridge of granite rocks,* in general qualities 
resembling that of Bundelcund, but approaching more to the gneiss 
formation, and at present undergoing a rapid decay. The whole district 
here is rocky, and presents a fine field to the geological enquirer ; but my 
short stay only permitted me to give a cursory glance around the can- 
tonment. Directly to the south of these, there is a formation of old red 
sandstone that appears to have been extensively quarried, and exhibits the 
peculiarity of being arranged in vertical strata, contrary to the usual 
position of this rock. A large mass of a whitish clay rock, containing 
quartz pebbles, forms the base of the hills to the east of the plain. It 
has been washed down by rains to powder, and formed anew into a 
boulder or cake at the surface. It probably has been formed originally 
from the disentegrated felspar of the neighbouring primitive rocks. 
The ridge lying over it, to the north and east, presents the primitive 
outline, and 1 concluded, was composed of similar granitic blocks to those 
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I had observed on approaching the town from Ramnughur. At Jubbul- 
pore, we may be said to enter upon the extensive valley of the Nurbudda, 
the river being distant about four miles. It is a clear mountain stream 
with a rocky bottom, in width here not much exceeding the Kane, but 
greatly deeper at the time I crossed it in the month of October. 

The rock of Tetwarra Ghaut, judging from detached pieces, seems to be 
a species of trap, and lower down the river, I was informed, passes over 
a formation of primitive limestone. Some blocks of this marble I have 
seen. It is of a pure white colour and close structure ; and for all the 
purposes of the statuary might be reckoned not inferior to the celebrated 
Parian or Carrara. The natives, aware of its excellence as a material for 
sculpture, employ it in making images of their gods, and various 
ornamental appendages to their temples. 


Report made 5y J. Mohl, ta the General Meeting of the Asiatic Societipof 
Paris, 31^r May, 1841, on the labours of the Committee during the six 
last months of 1840, and tlt£ six first months 1841, translated from 
the French, By Dr. £. Robb, Librarian fo the Asiatic Society of 
Bengal, 

Note by the Editor, — The publication of the following article, in 
which allusion is made in much too flattering terms to myself, might be 
considered presumptuous, were not my readers apprised of the feeling with 
which I peruse this complimentary notice. It is a just acknowledgment of 
the talents, the industry, and research of my contributors, and it is in this 
character only that 1 lay it before them. This Journal is solely dependent 
for its name upon those who contribute to it, and it will be gratifying 
to them to And, that their support has not been unattended by the ap- 
plause of men of the highest literary character in Europe, recorded in the 
proceedings of a Society, which ranks among the most eminent of the Wes- 
tern world. 

Though the past year has not been marked in the annals of your 
Society by any peculiar event, yet it must be considered as a fortunate 
one, as it has aflforded a slow, but constant increase of your resources, 
relations and labours, the most evident sign of the life, and most certain 
presage of the continuation of a Society. Your Journal has been regu- 
larly continued, and has been the store-house of numerous labours. The 
contribution of memoirs, received by your Committee of the Journal, 
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has been greater than usual, so that it will soon become necessary to 
increase the size of your periodicals, to meet the activity of the 
members of the Society. We ought annually to have three volumes of 
the Journal, and one volume of the Collection of Memoirs, and though 
the resources of the Society do not admit our doing so at present, we 
may hope to attain this object hereafter. 

The Committee would have desired to lay before you the first pages 
of the Voyage of Schulz, but could not command time. You will 
moreover observe, from the account which is to be given to you of the 
state of your finances, that the printing of this work, too long time 
already postponed, does not admit of any further delay. The great 
expences we defrayed for the printing of the Chronicle of Kashmir and 
the Geography of Abulfeda, are covered by the kind assistance of M. 
Villemain, Minister of Public Instruction, and the resources of the 
current year will allow us to send to the press the Voyage of 
Schulz. 

The Society has sustained severe losses during the past year, especial- 
ly among the foreign members. Mr. Gilchrist died on the 8th January 
at Paris. Bom in Scotland in the year 1759, he passed a part of his 
early life in India, studied afterwards medicine, embarked as ship- 
surgeon to Bombay, entered there the service of the East India Com- 
))any, and was transferred to Calcutta. He devoted to the study of 
the Hindostani, which he acquired with rare perfection, living for some 
years in a Mahommedan family. His systematic mind suggested to 
him the idea of forming that dialect into a language, which in Dehli 
and Lucknow had gained a great elegance as the language of conver- 
sation and poetry, but which in other parts of India, like the Lingua 
Franca, fluctuated betw^een the Persian and the provincial dialects of 
the Hindus. He fixed the Hindostani Grammar, published a very good 
Dictionary, and translated a number of English works into that tongue, to 
furnish to its students works in prose, which were entirely wanting in 
the Hindostani literature, by which he rendered a signal service to 
the East India Company, giving a common language to their army, 
and the means of its successful study to their officers. Lord Wellesley 
made him Professor at the College of Fort William, where he had many 
pupils to attend upon his instructions. He afterwards retired to Edin- 
burgh. where he established a bank, and some time later to liondon to 
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resume the teaching of the Hindostani, and he lastly repaired to France, 
where he was occupied to his death with his favourite theory of an 
universal language. He was rather distinguished for the activity than 
for the exactness of his mind, and for an ardent character, which threw 
him during his whole life into endless literary and political disputes, 
though he had a large fund of benevolence. 

Another very distinguished member, the loss of whom the Society 
has to complain, is, Monseigneur J. L. Taberd, Bishop of Isauropolis, 
Apostolic Vicar of Cochin-China. Born at Saint Etienne in the year 
1795, he took orders in 1818, and went two years afterwards as Mission- 
ary to Cochin-China, where he arrived in the year 1821, just at the 
moment when the position of the French missions in that country 
became involved in difficulties. The Archbishop of Adran, who in 
Cochin-China had exercised an almost royal power, expired, when 
the reaction on which the Anti-French and Anti-Christian party a long 
time since contemplated, forthwith broke out, and thence continued to 
rage with increasing fury until this day. Under these difficult circum- 
stances, M. Taberd was elected in 1823, Superior of the Mission, and in 
1827, Bishop of Isauropolis, and Apostolic Vicar of Cochin-China. The 
persecution having dispersed the Bishops of Cochin-China, he was 
obliged to remove to Siam to be consecrated. The king Ming-Menh, 
however, by fixing a price during his absence on his head, prevented 
him from re-entering his diocese. Then taking refuge to Pulo- Penang, 
he founded the Catholic College for the missions of Transgangetic India, 
and went from thence to Calcutta to print his Cochin-China Dictionary, 
the fruit of the accumulated labours of a large number of missionaries, 
which was completed by himself. The generosity of the Governor Ge- 
neral of India, and of the Protestant Missionaries at Serampore furnished 
him the means of accomplishing his great undertaking. Some time 
afterwards, he was elected Apostolic Vicar of Bengal, but he could not 
discharge the functions of his new appointment, as he almost suddenly 
died on the 31st July 1841, and as he had not previously received his 
definitive nomination. 

UTie year, the labours of which occupy us, has not been very favour- 
able to Oriental studies, especially in Asia, where war has paralysed 
so many undertakings. These circumstances indeed will latterly turn out 
to the benefit of Oriental literature in EuroiMj, because the more and 
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more increasing political importance of Asia must naturally claim the 
serious attention of the European nations ; but for the present, the liter- 
ary progress in the small number of places where it has been developed, 
has been retarded. The presses of Constantinople, Teheran, Cairo and 
Canton, have produced nothing worthy of remark, and those of India, 
though not altogether unemployed, have been less active than formerly. 

The Asiatic Societies have everywhere continued in their efforts to 
make known the discoveries in the languages and histories of the East. 
The Asiatic Journal commenced by the late Mr. J. Prinsep, is now edited 
by Mr. (Henry) Torrens, who conducts it with great zeal and ability. The 
Society of Madras continued its Journal with much regularity. The Ger- 
man Oriental Journal commences a new series, and the excellent Journal 
of the Geographic Society of London, becomes more and more a powerful 
aUy to the collections, specially designed for the East. The number of 
these collections has been augmented by the Orientalia, published by 
Mdssrs. Juynbull, lloorda and Weijers. The first volume of these collec- 
tions has appeared in Amsterdam ; its destination is to become the organ 
of the excellent school of Leyden, which displays in its Asiatic studies, 
the same spirit of learning and of conscientious research, which has for 
so long a time distinguished the classic Philology of Holland. The Orien- 
talia do not exclude any department of research concerning Asia, but 
they are more especially destined for the Semitic languages and litera- 
ture. The first volume contains a Posthumous Memoir on the collective 
Nouns of the Arabs by Hamaker, and a Poem not previously published, 
of Montanebbi, edited and translated by Juynbull, and a continuation 
of the Catalogue of the Oriental Manuscripts of the Library at Leyden, by 
M. Weijers. I should perhaps mention also as a new Asiatic Journal, 
the one published by the Society of Jesu in Lyon, under the title of “ Let- 
tres du Madure,” of which six numbers have appeared.^ It is com- 
posed of Letters of the Missionaries of this order in the South of India. 
Though its chief end is to give an account of the state of that mission, 
yet it contains a mass of details on the customs of the Hindoos, and 
would undoubtedly find its place in the libraries of the learned, if^the 
Society were to allow the sale of it. 

Two new Asiatic Societies have been established during the past 
year, one in Paris, " La Soci6td Orientale,'* whose principal object is 

J. Lettri'sfles nouvelies Missions dii Madure. Lyon, 1840, in 8vo. Vuls. I. and 11. 
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to publish the monuments of art of the Asiatic nations, the other in 
London, under the name of “ Society for the Publication of Oriental 
Texts.*' It is now constituted and has commenced its labours. It forms 
the necessary complement to the Committee of Translations, and we 
sincerely hope, that it may be favoured with the support of the learned 
men and of public institutions ; which is so necessary for the execution 
of its great and difficult enterprise, as there is no chance of its becoming 
popular. It cannot be too often repeated, that the publication of the 
most important Oriental manuscripts is the greatest and most urgent 
want of our studies. Only when the critical labours of the learned have 
passed over the master-pieces of every literature ; when the press has 
facilitated the material use of books, and obviated the immense loss of 
time, occasioned by the reading of manuscripts ; when it has diffused to 
all comers of Europe the materials which must now be searched for 
in some collections of manuscripts, only then can European intelligence 
really penetrate the East, and by disengaging the historic truth ffom 
the thick layer of fables and contradictions involving it, rcconstme the 
history of mankind. The accomplishment of this object is indeed far 
distant, yet the way to attain it is distinctly pointed out, and every year 
we advance a step to it. 

The number of catalogues of oriental manuscripts in the European 
libraries which are being published or prepared, may be considered as a 
very good idea for this purpose. The Bodleian Library at Oxford has 
a short time since finished the publication of its catalogue, fifty years 
ago commenced by Uri, and finished by Nicoll ; it has been published by 
Purey.* It is a great and beautiful enterprise, worthy of this celebrated 
library. Mr. Prinsep, a short time before his death, edited in two 
volumes, the Catalogue of the Manuscripts of the Asiatic Library of 
Calcutta. Mr. Fleischer, to whom we already owe the Catalogue of the 
Oriental Manuscripts at Dresden, has also published that of the Library at 
Leipzig.® Mr. Brooset has edited in Petersburg the Catalogue of the 
Armenian Library of Edchmiadzin.^ For a long time it was the regret of 

2. Bibliotheca Bodliana Codicum Manuscriptorum Catalogin, confecit Nicoll 
edidit Purey, in fol. Oxford, 1835. 

3. Calalogus Libroruin Manuscriptorum Bibliothecas Senatorial Lipsionsis, cd. 
Neumann. Codices Orientalium Linguarum Dcscripserunt ; Fleischer et Delitih, 
1838, in 4to. 

4. Catalogue de la Bibliuthcque d’ Edchmiadzin, publie par M. Bruubct. Saint 
Peterebourg, 1810, 121 pageb. 
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those who took an interest in the Armenian literature, that the trea- 
sures contained in the Library of the principal place of the Armenian 
hierarchy, were inacessible to Europeans. At last the influence of M. 
de Flahn, Imperial Commissioner of the Caucasian provinces, has obtain- 
ed from Catholicus the catalogue of his library, and the Academy of 
St. Petersburg hastened to communicate it to the public. We there 
may observe, that the disasters which during so many centuries op- 
pressed the Armenian nation, equally retarded the progress of their 
literature; for the library of Edchmiadzin contains only 181 manus- 
cripts, among which there are a hundred, which treat about history or 
geography, while the others are works on theology or scholastic philo- 
sophy. M. Schott has printed the catalogue of the Chinese books of 
the Library in Berlin, which is a continuation of the catalogue presented 
by M. Klaproth.® M. De Hammer edited the catalogue of his splendid 
collection of Arabian, Persian and Turkish manuscripts, and also that 
of the manuscripts of the Ambrosian Library.® M. Fluegel has like- 
wise inserted in the annals of Vienna, a list of new acquisitions of 
Arabic manuscripts, which the Royal Library of Paris has made during 
the last years. The catalogue of the oriental manuscripts of Tubingen is 
published by M. Ewald,^ and M. Dulaunier has inserted in your Journal 
the list of the Malayan manuscripts of the Asiatic Society of London. 
Lady Chambers has given to the press the catalogue of the magnificent 
collection of Sanscrit manuscripts, which her husband had made in 
India.® This catalogue is one of the last works of Rosen, whom death 
has so untimely taken from the prosecution of his oriental studies. 
The Academy of Lisbon has been sometime occupied with the preparation 
of a complete catalogue of all the oriental manuscripts in the Libraries 
of Portugal, which is of an incalculable value to literature, as the long 
dominion of the Portuguese in various parts of the East must have 
enabled them to collect a great many manuscripts. The Academy of 
Portugal will honour your Society with the charge of publishing the 

5. Verzpichnsis dcr Chinesischen und Mandschu, Tungiisischen Bucher der Bib- 
liotkek in Berlin, von Ed. Schott, 1840, in 8vo. 

6. In the Wiener Jahrbuchem, and separately printed in a small number of copies. 

7. VerzeichniHS der Orientalischen Handschntten dcr Bibliotkek zu Tubingen, 
von Evald, 1839, in 4to. 

8. Catalogue of the Manuscripts of the late Sir R. Chambers, with a Memoir by 
Lady Chambers. London, 1838, in fol. / 
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catalogue. The British Museum, a long time since one of the rich- 
est dep6ts of oriental manuscripts, is about to publish the catalogue of 
its Syrian manuscripts, prepared by the late Mr. Rosen, and we dare 
hope, that this excellent institution will make known the rest of its 
treasures, which the want of a repository, as well as the existence of 
very annoying regulations, render of a difficult access. Ijastly, your 
Society proposes to publish among the papers of Schulz, the catalogue of 
Arabic manuscripts relative to history, which are in thirty-two public 
libraries of Constantinople. It is extremely desirable, that not only large 
libraries, but also those which possess only a small number of manuscripts, 
as well as learned men, following the example of Sir W. Ouseley and 
M. De Hammer, print their catalogue for the purpose ; that every one 
may be able to know what is to be found in Europe, and accordingly 
to guide himself in his publications, and especially, that Europeans 
settled in the East, in full knowledge of the existing wants, may procure 
manuscripts to complete the collections of the Western world, and 
may save important works from destruction. A vast number of works, 
which are considered as lost, are undoubtedly extant in some obscure 
libraries of the East, but we must hasten^ to obtain them, as every 
thing conspires to accelerate their destruction. Everywhere in the 
East, excepting in China, learning is disappearing ; manuscripts arc no 
longer coj)ied, and the libraries are dispersed by the accidents of war, 
and by the jwverty of families. In looking over Musulman manuscripts, 
every one must have observed the seals of some member of a family 
effaced, which has become too poor as to retain the books, inherited 
from its ancestors, and is too proud as to let it become known, that 
it was obliged to sell them. The introduction of the press also contri- 
butes to the destruction of manuscripts by decreasing their prices and 
lowering the respect paid to them at former periods. It is, however, 
still time to save many of these treasures, and the publication of the 
catalogues of the European libraries, by directing the purchasers, must 
greatly contribute to the accomplishment of this purpose. 

We will now state the progress which has been made in the 
literature of the different nations of the East, We observe, that the 
Arabian literature has been most actively cultivated. The Committee 
of the Oriental Translations of Ix>ndon has published the first volume (if 
the History of the Aralis in Spain by Makkari, translated and acconi- 
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panied with notes by M. Pascual de Gayangos, an erudite Spaniard.^ 
Ahmed-al-Makkari-al-Telamsani is a Mogrebin author. Bom about 
the end of the IGth century, he died at Damascus in the year 1631. 
After having composeda very detailed biography of the celebrated and 
learned vizier of Granada, Mohammed-Ibn-al-Khatib, he added to it in 
the form of an introduction, a General History of the Arabs in Spain, from 
the conquest to their final expulsion. The importance of this work has 
not escaped those authors who have occupied themselves with this part 
of the history of the Arabs, and Cardonne, Conde, as well as Shakespear, 
Heinaud, Lembke, and Fauriel, have made an extensive use of it in their 
works. It was of course designed for the study of Spanish orientalists ; 
the more so, as Makkari is among the small number of authors who 
embrace the whole duration of the dominion of the Arabs in Spain. The 
first volume of M. de Gayangos* translation, which is a veiy consider- 
able work, is now in your hands, and must be received with gratitude 
by** all the persons who devote themselves to the history of the Arabs. 
The notes, which by the bye are of very unequal merit, are very numerous 
with regard to Spain, and contain extracts from a great number of 
Arabian historians. M. de Gayangos does not exactly give a translation 
of the original work ; he transfers some chapters to introduce a more 
logical order into the narrative ; he omits the life of the Vizier, of which 
he, howeyer, retains extracts for illustrations ; he excludes the fifth 
chapter, containing the lives of the Spanish Musulmans who travelled to 
the East, and also the 7 th, which gives extracts of the poetry of the 
Arabs in Spain. It is difiUcult to judge according to a general principle 
about this system of translating Oriental works ; it is certain, they often 
contain passages of little interest for the European reader, and relate 
the facts not in a very natural order ; moreover, there is a rage among 
the Arabian writers, especially at the decline of their literature to quote 
verses, which is often very annoying for the translator, and of little 
benefit for the reader, and we may easily understand a doubt of the 
propriety of translating the whole, yet mature reflection will convince 
us, 1 think, that the system of complete translations involves into less 
difficulties, than that of incomplete ones. By this last method indeed, 
a work is produced much more agreeably to the general reader ; those, 

9. History of tlie Mohammedan Dynasties in Spain, from the text of Al'Makkari, 
translated by Pasc. de Gayangos. London, 1810, in 4to. vnl. i. 
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however, who would use it for particular researches, cannot consult it 
but with mistrust, not knowing, whether the translator have not omit- 
ted the very facts which they are mostly anxious to obtain. Are there 
no readers who may regret that M. de Gayangos has rejected the first 
chapter ? For the Spanish Musulmans who travelled in the East, un- 
doubtedly were the most eminent men among their nation, so that their 
lives must naturally excite our curiosity. 

The first book of the Kitab el Aghani, has been edited by Mr. Rose- 
garten,^<^ and the second is nearly completed. He has accompanied it 
with the first part of a very curious dissertation upon the music of the 
Arabs, in which he endeavours to prove, that they borrowed their music 
from the Greeks. Whether his assertion be founded or not, will be as- 
certained by the end of the dissertation, which is to appear with the 
next book of the text, when the reasons adduced for its validity, will 
enable the reader to form liis own judgment. Great care is be- 
stowed on the text of the Aghani, and there is perhaps no other Arabian 
work which so much demands it as this collection of the lives of the 
poets, as it is one of the most curious documents of the political and 
literary history of the Arabs ; for it is. gei^erally known, how much 
poetry had penetrated their whole life, and how almost all the informa- 
tion we have of their social and moral condition before Islamism, is 
derived from their poems and the commentaries on them. Mr. Lane has 
completed his translation of One Thousand and One Nights,** illustrat- 
ing it to the end with notes, derived from so intimate an acquaintance 
with modem Egypt, as perhaps no European has ever possessed. The 
importance of these fascinating talcs in oriental literature is incal- 
culable ; for they are even at our days the only work of Asia which has 
become perfectly popular, and these very tales have surrounded it in the 
eyes of the public with that poetic glory, which inspires so many with 
the curiosity of studying more deeply the literary treasures of Asia. It 
is especially this consideration, that every tiling contributing to in- 
crease the attractions of this book, becomes important for oriental 
studies, and we must feel indebted to Mr. Lane for his having so well 
attained this object. 

10. Alii isfahanenais liber Cantilenarum Magnus. £d. Uosegarten. Gripesvaldiae, 
1840 in 4tu. 

11. The Thousand and One Nights, a new translation from the Arabic, with ropioiis 

bj E. W. Lane. London, *i vols. in 8vo. 
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Mr. Veth has published at Leyden the first half of the text of Lob- 
bal Lobab by Soyouti.^2 jt is a Dictionary of patronymic names, and 
of others under which the Arabic authors are much more frequently 
quoted than under their proper names. The confusion under which the 
Arabs labour themselves to identify men known under different names, 
has induced them to prepare dictionaries for obviating this difficulty. 
Samani in the sixth century of the Hegira has published one, in which lie 
does not only explain the sense and origin of these names, but also men- 
tions with regard to every word the true names of the authors who 
have had them. This work was abbreviated in the succeeding century 
by Ibnal-Athir, and this extract again shortened by Soyouti. Tlie work 
of Samani is at present unknown, if not lost, and the extract of Ibnal- 
Athir is only known by the specimen given by Mr. Wustenfeld, accord- 
ing to an incomplete manuscript of Gotha. Under these circumstances, 
Mr. Veth has resolved on publishing the text of Soyouti, who has pre- 
served the definitions of the names, omitting, however, the enumeration 
of the authors who have borne them, and jilso the literary details his 
predecessors had added. The work of Soyouti, is therefore, far from 
containing all we would wish, but the excellent edition by Mr. Veth is 
nevertheless an acceptable present, not only because the Lobbal-Lol)ab 
explains the often bizarr surnames of the authors, but especially be- 
cause it contains a great number of names of places, which we in vain 
are searching in the most complete geographical treatises. It is here 
perhaps not out of place to call the attention of Oriental travellers to 
the importance of the treatise of Samani, entitled “ Fi’l-Ansab,” the 
discovery of which would much contribute to the progress of Arabic 
bibliography. 

ITiis brings me back to two editions of Ibn Khalli-kan, which at this 
moment are printing at Gottingen and Paris. Mr. Wustenfeld has 
published the 7th book of his, while Mr. Slaiie has finished the excel- 
lent text he is editing.^^ A pamphlet has been lately published by Mr. 
Cure ton, on an autograph manuscript of Ibn Khalli-kan, discovered by 

12. This work has appeared in the form of an academical thesis under the title ** Spe- 

cimen Litterio Orientalibus exhibens majorem partem libri. As. Soyouti de nominibus 
relativis inscripti proponit Johan. Veth. Lugduni Batavorum, 1480 in 4to. 

13. Kitub Wefayut Al-aiyaii; Vies des llomnies illustres de I'lslamisino en Arabe, 
par Ibn-Khalli-kan, publices par M. le Bamn AlacGurkiu de SJnne. Paris, Fcriniii 
Uidot, 183t<-40, in 4to. cahiere i. iv. 
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him, and he would have fain entrusted it to Mr. Slane, as it seems 
to contain the second redaction of that work. 

Mr. Freitag at Bonn, advertises the third volume of his Proverbs of 
the Arabs ; the two first ones contain the classic work of Mcidani, 
which the third volume will complete, with additional proverbs, not 
mentioned by this author, and which Mr. Freitag has for the greater 
part taken from an unedited work of Scherefeddin, and from the pro- 
verbs of the Bedooins by Mr. Burckhard. The work will be closed by 
very copious tables of contents, to enable the reader to find the pro- 
verbs which the Arabian authors often indicate by a single word. 

Mr. Sprenger, under auspices of the Committee of Translations, lias 
edited the first volume of liis English translation of the celebrated work of 
Masoudi, “ The Meadows of Gold.*’*^ Masoudi wrote in times most fa- 
vourable for a liistorian ; the Khalifat in the beginning of the 4th cen- 
tuiy^ of the Hegira had obtained almost its largest extension, the in- 
tellect of the Arabs was not yet put down by the grammar, •the 
rhetoric, and the controversies of the sects, their genius was still stimu- 
lated by the remains of the ancient civilisation, and by the literature of 
the conquered nations, and the position of the {Chalifat facilitated the most 
distant travels. Masoudi availed himself of all these advantages ; his read- 
ing was immense, his travels uninterrupted, and very extensive. Accord- 
ing to the custom of the learned men of his time, he has written on almost 
all subjects which then could interest Musulman readers ; but for us his 
historical works alone are of interest. The first of his compositions is 
Akhbar-al-Zeman, an enormous work of at least twenty volumes ; the 
second is the Kitab-al-Aouscth, being the complement to the Akhbar ; 
and the third, the ** Meadows of Gold,*' forming at the same time the 
extract and the supplement of the two others. This last work alone is 
known in Europe. Written with a singular want of order and method, 
it contains the most curious information on a great number of subjects. 
Not being a mere colnpiler, as are most of Oriental historians, Masoudi 
made a great many personal observations and researches on subjects 
neglected by his predecessors. Mr. Sj)rengcr has compared for his 
translation the manuscripts of Leyden, Paris, and London, and always 
added the Arabian orthography of the names, which is of great assistance 

14. £1 Masudi’s Historical Encyclopedia, entitled Meadows of Gold and Mines of 
Gems, translated by Aloys Sprcn^cr, vol. i. London, in tivo. 
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in the use of a work, abounding with names of men and places ; and 
he also joins to it a certain number of critical and explanatory notes, 
'lliis work will require much more extensive commentaries, if the variety 
of subjects to which allusion is made by Masoudi, shall be elucidated ; 
but the first thing is a complete translation, and it is highly desirable, 
tliat Mr. Sprenger should continue his useful and excellent undertaking. 

Since the conquest of Algiers by the French, the history of Northern 
Africa has become a subject of great interest, and we are presented in 
the past year with many works relating to it, and others we are pro- 
mised, so that this portion of the history of the Arabs, about which we 
only possess the very imperfect labours of Cardonne, will soon be num- 
bered with those best known to us. Mr. de Slane has published in the 
Asiatic Journal, tlie history of the first Masulman dynasties in Africa, 
and has advanced it to the Aglabites, where Mr. Noel Desvergers takes 
it up in a work entitled Histoire de TAfrique sous la dynastie des 
Agjabites, ct de la Sidle, sous la domination Musulmane."’^^ He gives 
the text and translation of the narrative of Ibn Khaldoun, accompany- 
ing it with notes, principally taken from Nowafri and Ibnal-Atliir. 
The Aglabites, after having governed the eastern part of the coast of 
Barbary during the \rhole third century, were dispossessed of it by the 
dynasty of the Fatimites, which in their turn for nearly three centuries 
possessed the greatest part of Moghreb. Mr. Nicholson^^ has edited at 
Tubingen, an English translation of the history of the establishment of 
this dynasty, taken from a manuscript of the library at Gotlia, errone- 
ously attributed to Masoudi. The work of the unknown writer seems 
to have served as basis to the narratives, as well of Nowairi as of Ibn- 
Khaldoun, and he enters into more details than these two authors have 
done on this great event of the history of the Khalifat, an event which 
threatened the existence of the Arabian empire, and to which Europe 
perhaps owes its escaping from a Musulman conquest. 

The French government, well aware of the importance of the history 
of North-Africa, has for some years made efforts to procure all the 
means for elucidating it. With much propriety it has attached a great 
value to that portion of the great work of Ibn-Khaldoun, which under 


15. Farig, chez Didot. 1810, in 8vo. 

16. An account of the establishment of the Fatimilc Dynasty in Africa, by J. Nichub 
sun. Tubingen and Bristol, 1840, in 8vo. 
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the title of the *' History of the Berbers,” treats all that during the mid- 
dle ages refers to the Moghreb. It has charged Mr. de Slane with the 
publication of this important work, which will be printed at Algiers, 
and form two large volumes, containing the text of Ibn-Khaldoun, 
a French translation, and a historical commentary. The editor has 
succeeded in collecting a suiHcient number of manuscripts, and the 
unwearied kindness of Mr. Weijers, has placed at his disposal the manu- 
scripts of the library of I^yden. The printing of this work has com- 
menced. and from all circumstances we may hope, that this excellent 
undertaking will be brought to a close as speedily as possible. 

Mr. Cureton, conservator of the manuscripts of the British Muse- 
um, has commenced printing the History of Religions by Scharistani, 
written in the first years of the sixth Hegira. The labours of Pococke 
and Hyde had a long time since spread the fame of this work, which 
successively treats respecting the orthodox and heretic sects of the Mu- 
sulmans, the philosophic schools, the Persian and Sabcan sects, the 
superstition of the antient Arabs, and especially contains on these last 
subjects a mass of facts, which elsewhere in vain are to be looked for. 
It is one of those Arabic works, which in gur time, when the history 
of religions has become the object of so much research, will excite the 
most vivid interest of the public, and we cannot help congratulating the 
Society for the printing of Oriental texts, to have selected this as their 
first publication. As Mr. Cureton has no intention of giving a trans- 
lation, it is a fortunate circumstance, that Mr. Schmoelder at Bonn has 
been since some years occupied in preparing a translation and edition of 
the same work, and it is possible, that the undertalcing of Mr. Cureton, 
from which he may derive so many facilities for his translation, may 
induce him to relinquish the publication of the text. Mr. Schmcslder is 
eminently qualified for a labour of this kind by his studies of the philo- 
sophy of the Arabs, the first result of which he has given in his “ Dom- 
menta Philosophiae Arabum, Bonn, 1836,” promising at the same time a 
new work of the same kind, which is to contain some memoirs on the 
philosophy of the Arabs, preceded by a treatise of Ghazali. This labour 
has met with the approbation of the Academy of Inscriptions, which 
has been recommended to the Minister of Public Instruction, to 
add it to the number of works encouraged by the French govern- 
ment. 
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Mr. Demburg is preparing an edition of the Tarifat of Djordjani, to- 
gether with a French translation and a commentary. The Tarifat is 
a dictionary of the technical terms of Arabic Grammar, Philosophy, and 
'J'heology, and you all know, what value Mr. de Sacy attached to this 
work. Mr. Dernburg takes as basis of the redaction of the text, the 
edition of Constantinople compared with the manuscripts of Paris. 1 
should besides mention a work of Ibnal-Beither on the medicine of 
the Arabs, which Mr. Sortheimer is translating into German. 

The Semitic dialects have furnished this year a subject of new and 
curious studies. Every body knows, that on ascending Mount Sinai 
from the Ghilf of Suez, one may follow some collateral valleys, inter- 
secting the foot of the mountain, which exhibit on the walls of the 
rocks they traverse, inscriptions not yet decyphered. One of these val- 
leys abounds so much w'ith them, that it has received the name of 
“ Wadi Mokatteb,” the valley of inscriptions. A great number of them 
have been published in different works, and Mr. Beer at Leipzig, who 
has already distinguished himself in other branches of oriental paleo- 
graphy, has undertaken the task of dccyphering them. He has printed 
the first part of his labours, forming the third ])art of his “ Studia 
Asiatica,”^^ and the conclusions at which he has arrived arc, that these 
inscriptions date from the fourth century, that they are written in one 
of the Semitic alphabets and dialects, and that they arc the work of 
the Nabaten^s. 

With regard to Persian literature, only one work referring to it 
has become known to me; viz. Sadi’s Galistan, translated into the 
German, by Mr. Wolff, in a most elegant manner.^® Other works are 
commenced or advertized. Your associate, Mr. Troyer, has under the 
press an English translation of the Dabistan, a work which has a long 
time excited the curiosity of the learned. It is a history of religi- 
ons, written in Alcbar's time, by a Guebre, Mobed Shah, who turned 
Musuhnan. The intention of the author appears to have been to fur- 
nish to Akbar, a pretended historical basis of the religion which this 
emperor had invented, and which he was desirous to introduce. For 

17. Studia Asiatics, edid. Beer fasc. iii. Lipzig, 1840, in 4to. The first two numbers 
of this work have not appeared, and the author unfortunately died since the publi- 
cation of it. 

18. Sadfs Kosengartun, ubersetzt diirch Dr. Th. Wolff. StiitlgaTt, 1841, iii l‘2mo. 
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this reason, the author commences with a very long chapter on the reli- 
gion of the Mahubadians, which is a mere web of incoherent fables. 
He then thoroughly enters into his subject, treating on the religions of 
the Persians, Indians, Jews, Christiana and Musulmans, on the Illumi- 
nati, the Sofia, and some other sects. This work cannot be used with- 
out a certain mistrust ; it contains, however, on those obscure sects an 
infinite mass of details, which will serve to complete the history of 
religions. Sir W. Jones, I think, first mentioned this work. Gladwin 
published in the “ New Asiatic Miscellany,” its first chapter, together with 
an English translation. Leyden in the 9th volume of the Asiatic Resear- 
ches, translated the chapter on the Illuminati, and the text of the whole 
work was published at Calcutta in 1809. The Committee of Transla- 
tions charged Mr. Shea with the translation of it ; but as he died with- 
out having made a considerable progress in the work, Mr. Troyer has 
engaged to complete and to publish it. 

Tlie English Society for the publication of Oriental Texts, advertises 
three Persian works, of which it prepares editions ; viz. Khamschi Ni- 
zami, that is, the collection of five poems, half epic, half romantic, by 
Nizami, of which as yet only one, the Secai^der Namch, is printed ; the 
second is the Youssef and Zuleikha by Furdusi, which Mr. Morlcy has 
undertaken to publish. It is Furdusi’s last work, written during his 
flight. It was considered as lost, but was found again a few years 
since by Mr. Macun. The third, a part of the great work of Has- 
chid-eddin, is the History of India. You know, that Haschid-eddin de- 
posited copies of his work in a certain number of libraries, and Mr. 
Morley was fortunate enough to discover one of these authentic copies. 
He intends to publish that part of it which treats on the History of 
India, as it is one of those which are not met with in the manuscripts 
of Raschid-eddin in the libraries of the continent. 

We have here the best oppportunity of mentioning a remarkable work, 
which is indebted fur the new and important facts it contains to the 
Persian historians, consulted by the author ; we allude to the History of 
the Golden Horde by M. Hammer de Purgstall.*^ It is well known, that 
the Golden Horde has reigned in Russia for more than two centuries, 
exercising the greatest influence on the formation and fate of the Rus- 

19. Gcscbichte der Goldcnen Horde in Kiptachakdar istderMongolea in Russland, 
von Hammer Purgstall. Pesth, 1840, in 8vo. 
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sian empire ; however, a detailed and special history of this important 
branch of the Mongol empire was required, and the work referred to, in 
which M. de Hammer displays his vast learning, has fully supplied this 
want. He does not only follow the History of the Golden Horde, from 
its origin to the destruction of the empire founded by it, but he also 
adds new and important facts on the general history of the Mongols, 
among which the reader will certainly distinguish the description of the 
organisation of the Mongolian court, forming the fifth book, and the 
collection of patent letters, addressed to a considerable number of Mon- 
golian civil and military officers. The author, who intends to prosecute 
this subject, will soon publish a History of the Mongols in Persia, for 
which a long time he has been collecting materials. 

Before leaving Musulman literature, 1 cannot omit mentioning the 
French-Turco Dictionary by Prince Handjeri in Petersburg, which will 
form three large volumes in 4to., and the first volume of which has 
appeared. 

All persons, most advanced in the Turkish language, are unani- 
mous concerning the great merits of this beautiful work, which is a 
complete translation of the Dictionary of the French Academy. It is more 
especially destined for Turks who arc studying the French, while the 
Fronco-Turkish Dictionary, which M. Bianchi is publisliing in Paris, and 
of which the printing is nearly completed, appears especially to be des- 
tined for European students in Turkish. 

In speaking of India, we have received the fourth volume of the Ma^ 
habharat, containing the end of the text of the Mahabharat itself, and 
the continuation of this grand epic, known under the title of Harivansa. 
Wc venture to hope, that the Asiatic Society has not relinquished the 
purpose of completing this work by an onomastic index, to facilitate the 
use of this immense magazine of Indian traditions.* 

The Vedas, now very imperfectly known by the Memoir of Colebrooke, 
and the first volume of the Rigveda by Rosen, are at this time every- 
where the object of tlie labours of Indian scholars. Tlie Committee of 
Translations have accepted the offer of Mr. Stevenson of Bombay, to 

* Such an index has been prepared. The Mahabharat is published by 
the Asiatic Society of Bengal, with the assistance of the printing fund 
allowed by the Government of India. A 
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publish a translation of the Sama Veda, which in the ceremonies of the 
Brahmans, seems to occupy a similar place as the Mass in those of the 
Catholics. Mr. Wilson prepares for the same Society the texts of the 
prayers and hymns of the Yadyur-Veda. These hymns composent 
the real body of the Vedas ; they are, to say so, of a primitive formation, 
and give the first seeds by which the Indian race since that time has 
exercised such a great influence upon the progress of the human mind. 
Much later were added to the Vedas a certain number of Upanishads, 
which are in fact like so many appendices, some of them being com- 
mentaries of the hymns, while others contain a systematic explanation 
of the doctrines of the Vedas, the first result of the tendency of the 
human mind to reduce religious tradition to a system. You are aware, 
that Mr. Poley some years ago commenced a lithographed edition of the 
Upanishads, which he was unable to complete on account of his depar- 
ture to London ; but he is determined to resume his labours, and now 
advertises an edition of Visliadaranyaka, one of the Upanishads of the 
Yadyur-Veda. The print of this work is also commenced at the expence 
of the Oriental Text Society. 

The Indian drama, to which so much attention has been attracted by 
the labours of Jones and Chezy, and especially of Wilson, has occasioned 
some publications. Prema-chunder, Professor of the Sanscrit College 
at Calcutta, has published a new edition of the Sakontala, which con- 
tains no other additions to the text than a Sanscrit translation of the 
passages written in Pracrit, and appears to be destined for the natives 
of Bengal. To judge by the adoption of Bengalee characters, Mr. Boeth- 
lingk at Bonn, promises a new edition of the same drama according to 
the manuscripts of London, which considerably differ, and this in impor- 
tant passages from the text of Chezy. This translation is to be accom- 
panied with a Latin translation and notes. Another drama ascribed, 
but probably erroneously as so many other poems, to Kalidasa, the 
author of the Sakontola, has been published at Bonn by M. Tull berg ; 
viz. the Malavica and Agnimitra.®° Text and variation only as yet ap- 
peared, but M. Kullberg promises likewise a Latin translation and notes. 
A third work, attributed to Kalidasa, the Meghaduta, of which Mr. 
Wilson had already published an edition, and a very elegant English 

2U. Malavica et Agnimitra, edidit Fr. O. Tiillbcrg, Fancicular prior textiim San- 
'rritumteneii^. Bonii, 1810, iq Im. 

L 
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translation, has been reprinted at Bonn by M. Gildemeister, who has 
added to the same volume a little erotic poem of the title Sringari- 
Tilaka.*' B(jth texts are accompanied with a complete dictionary. Raja 
Kalikrisna at Calcutta, advertises an edition an English translation of 
Maha Nataka, that is to say, the great poem. It is a half dramatic nar- 
rative of the Ramayana, which is at present known in Europe by the 
short analysis only of Mr. Wilson. This work, of which the ape 
Honuman is believed the author, enjoys great popularity in India. 
Mr. Hoepfer has published at Leipzig a small volume, containing the 
first series of translations of Indian poems, the metre of which he imi- 
tates in German. 

The Indian Grammar has been the object of some labours, of which 
the most important is the second volume of the edition of Panini, edited 
by Mr. Boethlingk,^^ and the tables, arranged by the editor, much facili- 
tate the use of it. Mr. Hoepfer has published a dissertation on the 
infinitive in Sanscrit,22 considered under the view of the comparative 
Grammar and of the Synthesis. Mr. Westergaard has edited the second 
part of his Sanscrit roots. 23 The progress of Indian literature since 
the print of Rosen’s Radices, enabled Mr. Westergaard to extend the 
plan, and to fill out the sketch given by Rosen. Mr. Johnson lastly, has 
published in London the first volume of the Hitopadesa. together with 
a grammatical index of all the words. This book is destined for be- 
ginners. 

The religious controversies, always disturbing India, which from the 
intercourse of the natives with Europeans had recommenced with renew- 
ed ardour, especially at Bombay, have caused some curious publica- 
tions ; I shall offer, however, a remark on only two of them. The first 
is an antient Sanscrit treatise under the title of “ Wajrah Soutchi,24 by a 
Buddhist of the name Aswa Goscha, who therein attacks the Brahmini- 
cal institution of caste. Mr. W’^ilkinson, political agent at Bhopal, who 
discovered it, intended to print it as a work, attacking caste, but the 
Pundit Soobaji Bapoo, whom he employed for this purpose, requested his 

21. Panini, 8 Bucher Gramniatischer Kegeln, honuisgegeben von L)r. Boethlingk, 2 
vols. in 8vo. Bonn, 1810. 

22. Vom Intiniliv, besonders im Sanscrit, von Dr. A. Hoepfer. Berlin, 1840, in 8vo. 

23. Radices Liu^uas Sansentae deliuivit, Nic. L Westergaard. Bunn, 184U, in 8vo. 

24. The Wiijra Soochi, or Befutation of the arguments upon which the Brahmanical 
institution of Caste is founded bv the learned Boodhist .Arhwa Gorhu. ch. 
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permission to udd to it a refutation under the name “ Tanka/* also 
written in Sanscrit, and thus appeared this small volume in Bombay. 
The second theological publication is the Ta'limi Zerdusht, a (Mobed) 
Parsee Dasabhai. This work, composed in the language of Guzerat, 
and printed in Bombay, contains a defence of Zoroaster’s doctrines 
against the American Missionaries, together with a refutation of Chris- 
tianity, in which he adopts the arguments of V oltaire against the doc- 
trines of the Catholic Church. 

When the progress of a science is very rapid, a scholar would not 
like to publish a general work to represent the actual state of this 
science at his own time. This repugnance is very natural, as we know 
that such a labour will be soon superseded, although works of this 
kind are eminently useful, not only for the general reader, but also for 
the learned to whom they represent the history of the former periods, 
and indicate the wants which they are called for to 8Uj)ply. This service 
has Mr. Renfey in Berlin, afforded to Indian studies, by selecting and 
combining the most positive information which we possess about the 
antient geography, history, and literature of India.^s In this consci- 
entious work, wc observe interesting researches on the study of the 
antient navigation of the Hindus, on the importance of the study of 
Buddhism for the History of India, and we are sure, that every one, 
consulting this work, will derive great benefit from it. 

Chinese literature has not given occasion to a great number of 
works. Mr. Pauthier has under the title of “ The Sacred Books of 
the East,*' edited a large volume, containing a collection of works, 
on which the religion and legislation of some great nations of the East 
are founded. 2 *^ In this volume are embodied the (^diou-king, (according 
to) in the translation of Gaubil, revised by the editor according to the 
manuscript of Gaubil himself, the four Moral Books of Confucius’ school, 
translated by Pauthier, the Laws of Menu according to tlie translation 
of Loiseleur, and lastly, the Koran, translated by your associate, Mr. 
Kasimirski de Biberstein. This work is destined to render .some of the 
most fundamental w'^orks of the East more accessible to the public, whUe 

*25. ladien, von Th. Benfey. Leipzig, 18-11, in 4 to. partly taken Iroiri the Cyclopaidid 
of Ersch and Gruber. 

‘26. Des Livres Sacr^s de POnent, traduits on rcvus» et publics, par M. rauthioi 
Pans, 1840, in 8vo. 
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at the same time it affords the evidence of the interest the public have 
in such undertakings; for the translation of the Kotka by Mr. Kasi- 
roirski which it contains, is already the second edition within a year, 
and the printing of a third one is commenced. Mr. Pauthier has also 
occupied himself with a new edition of the Moral Books of the Chinese, 
contained in the volume of which 1 am speaking, and moreover publish- 
ed the Statistical Documents on the empire of China, translated from the 
Chinese, (Paris, 1841, in 8vo.) They are taken from the official statistic, 
entitled “ Tai-tsing-hoeitien,*' which give a detailed account of the 
state of population, and the revenue of each province. 

Mr. Bazin advertises the speedy publication of a work, which will 
highly excite the curiosity of the public ; viz. the complete translation of 
the Pi-pa-ki, a drama of twenty-four pictures, written by Kao-tong-kia, 
in the fourteenth century under the dynasty of the Youens. 

Tsai-yong is a historic person, who at the commencement of the third 
century of our era, was president of the tribunal of the historians. He 
is one of those savans, often presented to us in the history of China, 
who became martyrs to their patriotism ; for not being allowed by the 
emperor to finish the history of the dynasty of the Hans, he died in pri- 
son of mental anxiety, arising from the frustration of his purpose. The 
Pi-pa-ka, however, not treating this catastrophe, introduces Tsai-yong 
in his youth. The Chinese critics cannot find adequate language to 
])raise the elegance and the varied merits of this drama, which in their 
eyes has no other rival than the Si-siang-ki, and they raise it even 
above this, as in the Pi-pa-ki they find with equal poetic beauties a 
more pure morality. Whatever value may be attached in Europe to 
the Pi-pa-ki, it must always be highly estimated, considered as a picture 
of the customs of the Chinese in the fourteenth century. 

Round the four great literatures, the Arabian, Persian, Indian and 
Chinese, must be placed the literature of other Oriental nations, which 
have not become themselves centres of civilization, but borrowed their 
ideas from one or the other of those great nations. In them we must 
therefore not expect works, stamped with originality, which have made 
an epoch in the history of mankind. Nor may we hope, that a great 
number of learned men will cultivate them ; but it is desirable that they 
may not be altogether neglected, and that the wants of government, of 
commercial transactions, the enthusiasm of the Missionary, or the zeal 
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of the learned, will gradually put them into fuller light, and give the 
historian access to the facts which may be derived from them, since 
almost each of those nations, according to the international influence it 
has enjoyed, is possessed of more or less important chronicles ; most of 
them liave also a popular poetry, and their work in theology and in ge- 
neral literature give at least evidence, how far the influence of those na- 
tions extended, from which they have borrowed their leading ideas and 
forms of art. The grammars and dictionaries of their languages by 
furnishing historic facts, not recorded in the chronicles, are indispensa- 
ble for ethnography ; lastly, each of them has an importance of its own, 
and fills a comer in the general picture of the East. 

Some of those languages during the last year have given occasion 
to publications. The study of the Georgian language, which the Asia- 
tic Society has first encouraged, has now taken root in Russia, its 
genuine soil, where it can flourish under the influence of the wants of 
government. Mr. Brosset, under the title of ** Matdriaux pour servur a 
I’Histoire de G^orgie,"^^ has edited a new redaction of the translation of 
the Georgian chronicle, the first edition of which was published some 
years ago at the expence of the Society. ^ 

Mr. Tchoubinof, employed in foreign affairs in St. Petersburg, 
and a Georgian by birth, has edited a Georgio-Russio-French Dic- 
tionary,^^ infinitely richer than vocabularies we previously possessed. 
The basis of it is that of Soulkhan Saba, which in Georgia was 
considered as the best, and together with the additions of Mr. 
Tchoubinof, contains about 35,000 words. 

Mr. Dorn in Petersburg, has published an Afghan Grammar more 
exact than Klaproth's, and more detailed than that of Plwald. The 
literature of the Afghans being scanty, and to our present know- 
ledge mostly consisting of imitations of Persian poetry, the scieiji- 
tific interest in the Afghan language is essentially ethnographic, for 
the problem of the origin of this people is not yet resolved, and the 
elements of its solution are to be found in the grammar and dictionary 
of their language. 

The Malayan dialects, almost entirely neglected on the continent of 
Europe, have lately attracted some attention, and Mr. Dulaurier has 

*27. Taken from the Memoirs of the Academy of St. Petersburi;, 1840, in 4to. 

*28. St. Feterbburg, 184 h in 4to. 

*29. I’akeu Iroiii the Memoirs of Petersburg, 1840, in 4lo. 
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opened a course of lectures on the Malayan language in the school 
of the living languages. Not to mention that this language has its 
own literature, it is of great importance for ethnography, as the restless 
and trading race of the Malays is spread over an immense range of 
coasts and islands, and the history of this idiom for the greatest part is 
also that of the maritime population of the Eastern and Southern seas. 
A great scholar, the late Mr. W. De Humboldt, had seized on the 
solution of the problem which the origin of these people oiTers, and 
most thoroughly investigated it in his masterly work on the Kawi 
language the last two volumes of which have appeared last year under 
the auspices of the Academy of Berlin by the care of Mr. Buschmann. 
He founds his researches on the Kawi, the antient language of Java, 
reconstructing its grammar by analysing the text of Brata Yuddha. 
Then proceeding to a similar analysis of the other Malayan dialects 
from the Philippines to Madagascar, he supplies the insufficiency of his 
resources by the strictness of his method, and by the astounding pene- 
tration of his mind. The grammatical investigation is enriched in'^all 
parts of the work by memoirs concerning the influence of India on the 
Malays, on the antiquities of Java, on the influence of writing on 
language, etc. memoirs which render this work a mine of new and 
important ideas, and where the penetration and the mental power of the 
author are equally displayed. 

Mr. Buschmann advertises, that he intends to publish the text and 
translation of Brata Yuddha, which will form the complement to Mr. 
De H.’s work. It is an epic poem, an imitation of the Mahabharat, of 
which llaffies bad already given a part in Ijatin characters. Written 
in Kawi, it dates as the Indian Poem to a period when the influence of 
Indian ideas in Java had not yet submitted to the Musulmans. 


After having presented to you this sketch, unavoidably incomplete, 
of the progress that Oriental literature has made since our last meeting, 
I would desire to add a few words concerning a subject which has 
occupied, and is now occupying a great many learned men, and which 
deserves the whole attention of a Society, destined for the interests 
of Oriental literature. I allude to the variety of systems, at present 

30. Uber die Kawisprdche aul'der Insel Java, von W. Humboldt, tierliii, 1836, 30, 
3. vols in Itu. 
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adopted, to express the Oriental by Roman characters. At the first 
intercourse of Europe with the East in the middle ages, oriental words 
were rendered in a most barbarous manner, and thence arose the origin 
of a certain number of monstrous names, some of which have been 
retained in all languages of Europe, as Mahomet, Mosk, Tamerlan, 
Gengiskan. Since the last half of the seventeenth century, the Latin 
translations of some Arabian works by Pococke. Golius, and others, and 
a little afterwards the popular works of Herbelot and Gallond introduced 
a more exact orthography, by rendering the Arabian words as faithfully 
as the comparative deficiency of this alphabet permitted. A long time 
people were satisfied with this method of writing, but at last, and espe- 
cially since the discovery of the Sanscrit had enlarged the circle of 
oriental studies, the want of a stricter method became apparent. A 
degree of exactness was aimed at to render again in the original charac- 
ters, what had been previously expressed by the Roman alphabet ; 
the systems, however, previously adopted, were unfit for this purpose, 
and whosoever attempted to reconstrue in Arabian characters verses, 
quoted by Herbelot, must have been convinced of this. 

Since that period, systems rapidly succeeded each other. Founded 
on the most different principles which were calculated to avoid difficul- 
ties of several kinds, they have produced the most opposite results. 
Sir W. Jones so early as the year 1788, complained of almost every 
author having a system of orthography of his own. What would he 
have said of the number of systems, and the still greater number of 
orthographies without any system in the present day. Historians, geo- 
graphers, travellers who never study the languages of nations, take at 
random the different orthographies and confound them, so that it is 
impossible to trace them to their sources, and hence ensues a mass of 
confusion. Of this I shall give some examples by taking the easiest 
familiar names I at present recollect. For instance, the name of Ali in 
works of our time is found thus : “ Ali, Aly, Ali, Alee, Ulee, Ullee, AUi, 
Aliyy, Ahli, Alee.” I find nine ways of expressing the word Koran : 
“ Kuran, Ckooran, Alcoran, Alcorawn, Qoran, Coran, Koran, Ckoran 
six to write the name of Aboulfeda : ** Aboulfada, Aboulfeda, Abulfeda, 
Abowlfida, Abowlfeda, and AboulfidM,” and seven for the name of the 
legislator of the Arabs : “ Mahomet, Mehemet, Muhammed, Mohammed, 
Muhammad, Mohhammad, and Muhummud.” 
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In names so well known as those just quoted, there can hardly arise 
errors from these discrepancies in orthography ; but in names of obscure 
men and places, the confusion arising from it, may be easily imagined. 
1 shall give an example. Mr. J. Prinsep quotes an official and modem 
map of the Duab, where the road from Akbarpore to Gawnpore, a road 
very much frequented, is doubly entered, because the topographic 
bureau of Calcutta had found two routes with names, written in such 
different ways, that their identity not being recognised, they were 
believed to refer to parallel routes 

It would perhaps have been better never to have deviated from the 
old system, however imperfect it was, as the thing of real importance is 
uniformity. But now it is too late to retrace our steps ; the want of 
exactness having once been perceived, we must endeavour to supply it, 
hoping the introduction of a system, infinitely superior to the others, 
will re-establish that unity from which we are so far at present. 

<It is, meanwhile, I hope, not witliout use to classify the difficulties 
which such a system offers, and the attempts which have been made to 
remove them. These difficulties, it appears to me, are the following : — 

1. Oriental alphabets have a much greater number of letters than 
ours. 

2. Orientals do not always pronounce according to the rules of 
orthography. 

3. lliey disagree in the pronunciation of the same letter in every 
country. 

4. Europeans disagree in the pronunciation of the same letters. 

1. Oriental aljihabets have a much greater number of letters than 
ours. This especially lias application to the Arabian and Indian 
alphabets. The means to obviate these difficulties, may be reduced to 
three classes. 

a. The attempt has been made to enrich the Latin alphabet with some 
new characters. Thus has Meninski introduced the Arabian Ain; 
Volney modified the form of some Roman characters ; Mr. Gilchrist 
invented a short u, and other learned men at a still later period used 
some Persian and Greek characters in their systems of rendering. 


31. See the Map in *<The application of the Homan Alphabet to all the Oriental 
Lanf(ua)(es.” Srrampnre, IS34, in 8vo. 
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None of these S 5 '’stems, however, were universally adopted, and 
the European public is not willing to tolerate the introduction of new 
characters into its alphabet. 

B. It has been proposed to represent Arabic and Indian sounds by 

groups of European characters, as dh, th, kh. tt, ss, etc. This system 
has produced a great number of essays, but it has real inconveniencies ; 
for if partially applied only, as the greater part of the learned do, the 
object which was in view with regard to it, is not attained; and if 
carried to the extreme, it renders strange the form of Oriental words, 
affording combinations of characters, which must appear barbarous to a 
European reader, as “ Gkasr or Qasr, Hhadrat, Hadjdjadj.*' etc. More- 
over, the system of expressing by double characters the simple ones 
which we do not possess, has the great drawback of leaving the reader 
in the dark concerning the orthograpliy of the original, because he can- 
not know, whether the double character represent two characters, or be 
only the conventional representative of a single one. * 

C. Lastly, others have tried to modify the Latin alphabet by marks, 
not very apparent, which without producing new characters, exhibit 
various forms, by which the letters of Oriental alphabets may be easily 
exposed. This system, I think, was first proposed by Sir W. Jones, 
and adopted by the Asiatic Society of Calcutta, which, however, did not 
always adhere to it. According to it, the vowels are multiplied by 
accents, when they are short or long, and the consonants by points 
above or below. This system has had many imitators, and almost all 
Indian scholars have made similar ones for their rendering. Gilchrist 
has partly preserved it ; the Geographical Society of London has adopt- 
ed it with a few modifications ; Mr. Erchhoff in France has made use of 
it in his parallel of the European languages ; and lately, has Mr. Brock- 
haus proposed a similar one in Germany ; Mr. Weijers has published 
another, resting on the same basis, and Mr. Arni, of Turin, has formed 
characters, on which he; marks the different t, d, s, etc. of the Arabs 
by the same points, by which they are distinguished in the Arabic 
language. This method has the inconvenience easily to occasion errors, 
and to require a much larger printing apparatus, but it atones for these 
material difficulties by evident advantages. The European is not in- 
convenienced in his reading, for if he do not know the signification 
of the points added to the characters, he may easily overlook them, and 

3 M 
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without their introducing an error, the reading of the words is not cram- 
med with a mass of supplementary d’h and other characters; lastly, 
it approaches much nearer to that which only attempts to render the 
simple sound, without pretending to imitate all its shades, so that it is 
easy to identify words, written by a scholar, with those which a tra- 
veller, according to the mere pronunciation, has written down. The 
great mischief at present is the variety of systems, founded on this 
method ; for we cannot expect, that the public shall become accustomed 
to this modification of the alphabet, unless the signs be generally 
adopted. 

2. The Orientals do not always pronounce according to the rules of 
orthography, and this difference between the manner of writing and 
of pronouncing especially arises from euphonic laws. They, for instance, 
write al-Hascliid, while pronouncing ar-Raschid. Mr. Weijers pro- 
poses to distinguish a character, subject to such a change, by putting 
it in italics ; but this expedient displeases the eye, without indicating 
to the reader the real pronunciation. This problem is evidently indis- 
soluble, and we have the choice between the sound and the orthography. 
The custom of the European nations with regard to this has established 
the excellent principle of submitting ourselves to orthography ; thus 
is written in all European languages “ Shakespeare, Bordeaux” etc., 
though the sound to be derived from this combination of letters, be 
much different from the real pronunciation. To follow the ortho- 
graphy is the only means not to efface the etymology of a word, and to 
preserve a chance of unity in renderings ; yet there always remains 
a great confusion in the representation of short vowels, so differently 
pronounced in different words of the same language, that it becomes 
difficult to express them in all instances by the same vowel of our 
alphabet. 

3. One and the same letter is differently pronounced by every Orien- 
tal nation. The Turks, for example, generally substitute for the short A 
of the Arabs and Persians a short E ; the Musulmans of India iiT 
many instances pronounce an E long, when the Persians pronounce 
a long I ; in Persia a long A is substituted for a long Ou.* The Ara- 

* My readers will remember to give the sound of these vowels as in 
French. lTi 
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bian ^ is diiFercntly pronounced in different countries. The era of Maho- 
met, for example, is pronounced Hidjret in Syria, Higret in Egypt, 
Hijret in Arabia, etc. The confusion, arising from these variations, 
is often very great ; for instance, the name of the present king of Laliore, 
is pronounced Schir Singh in India ; the first part of tliis name is, 
however, of Persian origin, and is pronounced in Persia Schir. How 
then to render ? The most logical method, even in a similar case, 
would perhaps be to adopt the pronunciation of the country where the 
word originated ; but there fortunately are not many so complicated 
cases, and ordinarily, the renderings of a word may be without inconve- 
nience in conformity with the orthography of the country from which it 
is borrowed. 

4. Tlie last difficulty is, that the European nations likewise differ in 
the pronouncing of one and the same Roman character, and at the first 
glance, this appears an insurmountable obstacle to a uniform system. 
Sir W. Jones was well aware of the confusion connected with this 
question, especially for the English, whose orthographical system is so 
complicated, irregular, and so deviating from the usages of all the rest 
of Europe. He had the wisdom to propose the adoption of the Italian 
pronunciation, and persuaded the Asiatic Society of Calcutta to consent to 
it, which since that time has continued to follow this system, the only one, 
by which the English Oriental scholars can be in conformity with those of 
the continent. Subsequently Mr. Gilchrist unfortunately did all in 
his power to undo the work of Sir W. Jones, by substituting the com- 
plicated English diphthongs for the simple vowels of the Italians. 
Almost all his pupils have adopted his system, and the Oriental geo- 
graphy and history have too much resented this unfortunate alteration. 
The 00 , ee, u, have taken the place of the u, i, a, in most of the modem 
books of the Anglo-Indians, and the authority of all the learned Socie- 
ties of England and India has in vain up to this time opposed this 
nuisance, though it appears to have lost ground, and we must hope that 
the principles of Sir W. Jones will again take the lead. There remain 
some other difficulties ; the letters g, j, e and ch, (v, w, s, z,) have in 
every European language a different pronunciation, so that a congruous 
alphabet could not be adopted with uniformity in all European lan- 
guages. These difficulties, however, not being very numerous, would 
not occasion much confusion, if every nation, as much as its idiotims 
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allow, try to approach to the others, and not prefer the extremes of its pe- 
culiar pronunciation, as the school of Mr. Gilchrist has done. 

All these mutual concessions being granted, and all precautions taken, 
I do not think, that a uniform alphabet will be obtained, by which 
Oriental characters should be introduced into the text. It is generally 
known, what importance Volney attached to this idea, and the Com- 
mittee of Public Instruction in Calcutta for some years thought to have 
so clearly solved this problem, as to encourage the publication of a great 
number of works in what is named, the Homan alphabet in India, and 
that this Committee for some time has suggested the truly monstrous 
plan of substituting, even for the natives themselves, this alphabet for 
their original ones. This experiment has not succeeded, and could not 
succeed; a system of exj)ressing intelligibly an occasional passage of 
a language, and which may be useful for quotations, or when the ori- 
ginal characters are wanting, may be applied to some languages, as for 
instance, has been done to the Sanscrit ; but there are other lan- 
guages which do not admit this expedient, as for instance, the Arabic 
language, where the orthography not only expresses the sounds, but of- 
ten also the grammatical and etymological peculiarities which do not 
touch the ear, and would be lost by any rendering; thus I doubt, 
if any combination of Roman characters could represent the orthogra- 
phy of the word Koran. But there is fortunately no necessity for sup- 
planting oriental characters ; from tliis might arise some economical ad- 
vantage in printing Oriental texts, but it would be infinitely less than tlie 
inconveniencies of every kind produced by it. We are rather in want of a 
system of expression sufficiently exact to reproduce the names of men and 
localities in a way which may approach to the ordinary application of the 
Roman alphabet, so that it is not repulsive to the mass of readers and 
authors, and only requires slight modification in its application to the 
languages of Europe. The adoption of a system, corresponding to 
these conditions, would be a benefit to literature, and no public body 
holds a better position than a Society such as yours to encourage and 
to direct discussion on all the points connected with it, and to arrive 
at a result which could obtain the assent, if not of all, which cannot 
be expected in such a matter, but at least of the majority of authors. ^ 
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Proceedings of the Asiatic Society. 

{ Frulaif F/venwgt 6th May, 1842.^ 

The Ilon’ble II, T. Prinbet, Esq. FreBident, in the Chair. 

Cj. Cheat, Eeq. C. S. was proposed a Member of the Society by the President, 
seconded by the Secretary. 

Hooka received for the Meeting on the 6th May, 1842. 

Journal of the Royal Asiatic Society of Great Britain and Ireland. London, 1811, 
vol. vi. No. 12, 1 vol. 

Proceedings of the Committee of Commerce and Agriculture of the Royal Asiatic 
Society of Groat Britain and Ireland. London, 1841, (5 copies,) pamph. 

The Calcutta Literary Gleaner, May, 1842, vol. Ist, No. 3r(l, pamph. 

The Calcutta Christian Observer, May, 1842, new series, vol. 3rd, No. 29, pamph. 

Report on the Settlement of the district of Seharanpore, compiled by E, Thoruluii, 
1840, 1 vol. 

Actes de L* Academic Royale dcs Sciences, Belles Lettres, et Arts dc Bordeaux. 
Icr. h 4e. Trimestres. Bordeaux, 1839, 4 vols. 

Read a note from Dr. R. M. Thomtson, presenting a Human Skeleton for tlie 
Museum of the Asiatic Society. 

Ordered, — That the thanks of the Society be accorded to Dr. Thomtson, and 
he be requested at the same time to state from whence the Skeleton is. 

On the «2d April last, enquiry was made through Mr. Secretary Busiiuv, 
as to the number of copies of Dr. Cantoris Report on Chusaii, (under publica- 
tion as ail article in the A.siatic Researches,) would be required by Government. 

Read letter of 27th idem from Mr. Deputy Secretary Bayi.ey, iutimatiiig that tho 
Government would require 50 copies with tho Drawings in illustration. The 
Secretary at the same time submitted to the inspection of the Meeting the drawings 
referred to. 

Read letter of 4th May 1Q42, from Reverend J. 'I'iiomab, submitting Bill for 
printing tbc Index to the several volumes of the Mahabhariii, and for binding the 
same, amouutiug to Cu’h. Rs. 2,012 : 7 : 9* Ordered to be paid. 

Read the following two letters of the 13th February, and 10th March 1842, from 
Captain W. Macleod. 

Moulmetrif ISth Feb. 1812. 

My dear Torrens, 

The accompanying Image is one of two just sent me from Rangoon, (where it was 
dug up,) by order of the King’s uncle, the Mekhara Prince. 

The Prince is an honorary member of the Society, (vide his letter on his election 
5lh February, 1830, page 433,) and has a philosophic turn. He assisted greatly iii 
the compilaliuii ul Mr. Lane’s Dictionary of English and Burmese. 11 circuiustaiiccs 
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permitted, (for though he is the King’s uncle, and a member of this present Govern- 
ment,) he would willingly add to our information about his own country, but unfortu- 
nately, he is obliged to be very cautious in bis intercourse with us. Indeed the 
manner in which the Images were sent shews this. Mr. Sarkies, to whom the Prince in- 
trusted the dispatch to me of the Images, first proposed forwarding them through Mr. 
Browne, but after the departure from liangoon of the King and Court, and finding a 
jierson, an Armenian countryman of his own, to whom he could trust, he sent them 
to me with a note from himself, and a memorandum from the Prince. 

Mr. Sauk IBS writes, 

“ While the Prince of Mekhara was here, he gave me two ancient Idols, which he 
“ ordered me to send to you, and which 1 now accordingly beg to forward by Mr. 
** CutehatooT. The object of so doing is to inform you, that this kind of Idol has been 
** also found in various parts of the world at different times. He hopes they will serve 
“ you as a curiosity.” 

The Prince’s Memorandum is to the effect, that “ the Images are the same as those 
** found by Captain llatitiay at Tagoung Myn, the inscription the same also in old 
“ Deva Nagari characters, and that they must be at least 1800 years old.” 

1 have j ust received them, and w ill make enquiries as to the localities where they were 
found, as Mr. Browne mentions a number of the same description were taken up. Kan- 
goyn is the site of an old city, and we may be able to trace some connexion between 
its foundation and that of the old city of Tagoung. 

You will find an account of the Tagoung Images in the vol. of the Journal of the 
Asiatic Society^ for 1836, page 157. 1 never saw the images therein referred to, but 
conclude they are with the {Society. 

Should you think fit to notice the subject in the Journal, perhaps the less promi- 
nently the Prince is brought forward the better. We are certainly much indebted to 
him for sending them. 

Yours ever sincerely, 

W, Maci.kod. 

P. S. I got a vol. of the English and Burmese Dictionary for him from Bayley, but 
if you have any at the disposal of the Society to spare, 1 am certain he would esteem 
it a favour if you would present him with one. The copy he has, in that case I fancy 
he would place at the disposal of the King. 


Mv DEAR Torrens, 

Since writing to you with the Image, I found a Plate of the one brought down by 
Captain Hannay, in the Journal ; it differe from the one I sent you. The principal 
image in Captain H.’s is supported by two figures, whereas the liangoon one has 
two Pagodas. The Mekhara Prince m bis note mentioned, that those he sent me 
resembled some Dr. Bayfield brought down from Tagoung, but never having heard 
of these, 1 erroneously supposed His Highness had confounded Dr. Bayfield with 
Captain Haiinay ; but Dr. liichardson has put me to right. Both Dr. B. and Captain 
H. visited Tagoung, and both appear to have found images with the Deva Nagari 
inscription, though Captain Ilannay’s discovery only has been recorded. 

1 have nut been able to hear any thing further on the subject. 

Yours very sincerely, 

W. Maclkod. 


Moulmein, 10//i March^ 1812. 
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The Image referred to, has been received, and placed in the Museum. 

Read letter of SSrd March 1842, to Secretary to the Military Board from Captain 
G. B. Tremenheere, forwarding some concluding Remarks by him on his report 
on the Tin Grounds of Mergui. 

Read letter from Mr. Secretary Bubiibv of 9th March last, foivi'arding Corres- 
pondeiice containing information on the Nurma Cotton Ground in Guzerat. 

Read letter from Lieut. Colonel A. SriERs, Resident at Gwalior, of 20th March 
last, and enclosures on the subject of the Nurma Cotton Ground in Gwalior. 

Read the following papers by Captain R. Shout re eoe, First Assistant, Grand Tii- 
gonometrical Survey j viz. 

On the calculation of Barometric Heights with Tables. 

Remarks on some of the disturbing causes in Barometric Observations. 

Remarks on an Inscription of a Magic Square, copied from an old temple in the 
hill fort of Gwalior* 

The Secretary intimated that the subjects of the foregoing papers would bo 
noticed by him in early numbers of tho Journal. 

Read letter of 9th April 1842, from licut. Baird Smith of Engineers, forwarding 
a “ Note on the recent Earthquakes on the North -Wfstorn Frontier.” Jdeut. Smith 
writes, My object being to attract attention to these interesting occurrences, 

and to secure some more methodical and carefully detailed information relative to 
** their various phenomena than we have hitherto had.” 'i’hc “ Note” referred to, 
the Secretary intimated would bo published in an early number of the Journal. 

Read following Letter of 16th April 1842, from Dr. A. Camprell, of Darjeeling. 

Darjeeling^ Ajtril IG, 1842. 

My dear Torrens, 

1 had not time to make a memorandum for the Society of the last hours of De Kbros, 
but ill my report to Government, forwarded this day, you will find almost all I could 
have said. You can readily get it from Bushby’s oilice, and make any use of it you 
think necessary. It concerns you to look alter the bcqueathmeiit of lls. 5,0(X).-1 hope 
the Society will not think me an unworthy member for not having furnished you with 
a report, but to have attempted one formally, and for a learned Society, would have 
led to the notion that 1 believed myself capable, from a knowledge of the pursuits of the 
deceased, to do justice to his merits. Whereas in my official report to Government, 
this is not looked for, and still it may serve to communicate some interesting particu- 
lars to the world and his friends. 1 hope the Society will erect a monument over 
him. Here we would subscribe to it. What a pity it is that he did not die near 
Hodgson ! 

Yours, &c. 

A. Campbei r. 
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The Official Report referred to by Dn. Campbell, has been forwarded by Mr. Se- 
cretary Bush BY, for the information of the Society, and will appear in an early 
number of the Journal. 

The report having been read, it was proposed by the President, and seconded by 
Colonel H. Bukhey — That the Society record its deep regret at the death of this 
most able and eminent philologist and enterprising traveller, the loss of whose 
services in the exploration of countries so little known as Thibet, and its circumja- 
cent regions, and in the elucidation of historical and philological questions, con- 
nected with the races which inhabit those interesting and almost unknown tracts, 
may be looked upon as a calamity to be dejilorcd by the learned world of Europe, 
and that the sum of Co’s. Rupees One Thousand be placed at the disposal of Dr. 
A. Campbell, for the erection of a Monument, adding thereto a Tombstone, with 
suitable inscription to the memory of the deceased. 

Read a letter of ICth April 1842, from Mr. G. T. T.ushino'jon, intimating 
that he had on that day “ forwarded another specimen for the Society’s Mu- 
** seum, which I hope and believe will prove acceptable. It is the Skin of a Fox 
“ brought down by the Jowalier Bhotias this year, from the vicinity of the great 
** Himalayan Chain. I'lie fur is, in my opinion, and indeed in that of all who 
*‘have seen it, very beautiful, and as it seems to have been well preserved, 1 
“ hope your Curator will be able to make a good job of it.” 

I do not know whether you have any other specimen in the Museum, but think 
** it notlikely that you have one, unless Hodgson may have sent one from Katman- 
** dlipo. The under-hair of the animal is something like that of the Shawl Goat in 
“ fineness of texture. Its habitat may be said to be the lofty mountains of Jowa- 
“ Her and other Bhote Mehals, in the vicinity of the eternal snows.” 

** I have another article ready for you, but want to know whether it is worth 
sending. If you already have it, of course it is not worth the carriage, but if it is 
new to you, 1 think it will be prized. 

** It is the Steam Blow-pipe used by the Sonars of Almora, and otheisparts of the 
** hills. It is of copper, about five inches in height, and of this shape. 

** The globe A being first slightly heated, the nozzle B is inserted 
** into a cupful of cold water, which it rapidly sucks up, thus 
** filling itself. It is then placed in a brazier, and the steam 
foi-mcd by the boiling water contained in the globe is expelled at the nozzle 
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B with considerable force, and thus produces u continued and powerful 
** blast. 

“ The peoj)Ie liere say it came from ** Chcon” — and believe one of the Nepalese 
** Soobahs tirst introduced it, about forty or fifty years ago. The curious part of it, I 
“ fancy, is the distinct application of Steam to one art so many years ago, among a 
** people so utterly devoid of mechanical knowledge in other matters as our hill 
“ men are.’* 

The specimen has been received, and placed in the Museum, being previously 
mounted. 

Head letter of 18th April 1842, from Lieutenant J. Bhockman*, 11. M. 5()th 
Kegiment, presenting two 'I'arlar Bows, &c. Quiver of Arrows taken at Amoy, 
also a kind of Sword taken at Cliiiihae. 

The Secretary submitted to the Meeting private Seals and Seals of Office found^n 
the house of the princijial Mandarins of Amoy at the taking of that place ; a 
Silken Belt, a Chinese Soldier's Uniform with the name and number of his corps on 
breast and back, taken at Ningpo from the Cliinese^ Arsenal, and a curious Under- 
Sliirt for wearing next the skin in hot weather, taken at the storming of Chinhae. 

The whole presented by Mr. Dalrymple of the C. S, to whom the best thanks of 
the Society were voted. 

'J'he Secretary at the same time presented a Standard Colour of a Chineso Marine 
Regiment, and a Sword taken at the storming of the Ihigue forts in China. 

Ihe following list of specimens were presented by Colonel II. Burney : — 

An Lchinite, from Jehcl Jaise, near Cairo. 

Specimen of a portion of the stem of a Fossil Palm, and samples of fossil exogen- 
ous wood, from the petrified forest near Cairo. 

llitto of Liine^itonc, of which the great Pyramid is built. 

Ditto of close Stalagmitic Limestone, whereof the sjilendid mosque now building 
by Mehemet Ali is constructed. 

Ditto of the coarser of two kinds of Granite met with in the vicinity of the 
Pyramids, and of which some of the latter are partly constructed, together with 
various Sarcophagi. 

Read petitiou of 2nd May 1842, from Sree Ram Goviiida Sormona, praying to 
be presented with the last vol. of the Mahabliarut for correcting the proof sheets of 
Sanscrit Books. I'he presentation ordered. 

3 N 
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linad letter of 3&()i April 184it. from Lieutenant A. Cunningham, intimating that 
1)0 was “ busy with a very long article on the Coins of Kashmerc. Fourteen 
])lates are now fliiishcii, and the fifteenth is now being lithographed. A supernu- 
merary plate must bo added to contain the coins of various new, besides some curi- 
ous types of known, kings, and the last plate will be one of Monograms, so 
arranged as to shew at a glance the names of all the kings who used any one 
Monogram, and all the Monograms w'hich any one king used.’* 

Head letter of 14th April 1842, from Dr. T. A. Wisf, assenting to the proposal of 
printing his Commentaries on the ancient Hindoo System of Medicine. 

Read Mr. Lovell ULKvts’ letter to Mr. Blytii, requesting proposal for the 
purchase of his book, (Systematic ConchoIogy,)by the Asiatic Society. Ordered, that 
two copies (with colored plates,) of the work be subseribetl for the T.ibrary of 
tliQ Society. 

'I’he Curator read his lleiiort for the month of April 1842, as follows : — 

Sin, — I have the plpusurc on this occasion to congratulate the Society on the varie- 
ty of presentations made for their Museum during the past month, and on the number 
of different persons who have thus contributed to its enrichment. These donations 
have principally consisted of Mammalia, Birds, and Shells, with a valuable box of 
Insects from Afghanistan, and arc as follow 

Mammalia. 

From Dr. Pk arson, the Society has received a number of skins, but unfortunately 
nut prepared for being mounted, which arc referriblc to the following species : 

Ursus TihetanuSy the Black Bear of the Himalaya, figured by Mons. F. Cuvier, 
Cervus (Stylnaeros) AiuntjaCj Ratwa of Hodgson; the Kakur^ or Barking 
Deer of sportsmen. 

C. ( Unsa ) Hippelaphus : the yambur, adult and young. 

Nrvmorhadus Thar, Hodgson : two skins ol males. 

Bos (Bison) grunniens ’. tlie Yak, a particularly fine skin. 

B. (Taurus) Gaurus, v. Bibos cavifrotis^ Hodgson, and Bos aculeatus, Wagler- 
the (laoiir ; a very large skin, from Arracan. The Gaour, 1 may remark, ranges south- 
ward into the Malay Penimsula, from which locality there is a horn of this species iii 
the Museum of the Hon. Company m London; the dimensions of one killed on the 
Kcddah Coast, with a figure of the head, arc given in the lioyal Asiatic Society's 
Journal, HI. bO; and there is a skull of a female, understood to be from the South of 
China, in the London United Service Museum. Dr. llclfer states that, in Tenasserini, 
the great Bos Gaurus is rather rare, but Bison Guodus* very common ; besides 
another small kind of Cow, called by the Burmese F’hain, of which 1 saw foot-prints, 
but never the living animal." J. A. S., VIL 860. Of this latter more presently. In 

* Kvidently a misprint for Gartrus. Ilie Gayal : for llu* nords may be written to look very much 
alike. 
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tho Indian Peninsula^ the Gaour inhabits all the extensive fures^t trarts i'rom the 
Himalaya to Cape Comorin, and there can be little or no doubt that the Guavera of 
Ceylon, noticed by Knox, refers to the same species. Major Forbes, in his recently 
published ‘Journal of Fleven Years’ Kcsidence* in that Island (LI 15U), informs us that 
it has been extirpated in Ceylon for more than half a century. A correspondent of the 
‘Bengal Sporting Magazine,* (for 1835, 217,) writing from the southern Mahratta 
country, remarks, that “the Bison of this jungle dilfers mateiialU from those of tho 
JMahabuleshwer hills. The latter is merely a blue Cow of the colour of a Butfulo, but 
of large size. The regular Bison of Dandelly is a tremendous animal, its highest 
point being the shoulder.” i'rom this it might be inferred, that the North-western 
animal had not the same elevated spinal ridge ; but 1 am little inclined to suspect 
that they are diflerent, the more especially as 1 lind the following passage 
ill the ‘Transactions of the Agricultural and Horticultural Society of India,’ VII. 112. 
“ Tlie only wild cattle we have,** observes the writer, .1 . Little, Esij. “ is the Gowha of 
the natives (Jios GaurusJ. Tins animal is found in the dense jungles, along the 
whole range of the Western Ghauts from Assurghur to Cape Comorin. A male was 
shot at the convalescent station of Mahablcshcr, near the source of the Krisliia, which 
measured at the shoulder fully seventeen hands high.*' I have credible information of 
a Gaour W'hicli stood not less than nineteen hands in vertical height. That the Gauu? 
vanes much in size, I can assert from personal observation of about forty skulls of this 
species* : one of an adult male taken to England, by the late Honorary Curator ol 
this Society, Dr. Evans, is quite a pigmy in comparisi^u with the enormous head in 
the United Service Museum. A head of a female, with the skin on, in that of the 
lion. East India Company, was presented by the late Major-General Hardwicke, as 
the /is’/ or Asseei Gayal of that naturalist, (who iigures it in one of the volumes of 
the ‘Zoological Journal,’) and of Dr, McCrae (* Asiatic licscarchcs,’ VlJl. 495). 1 he 
latter author speaks of it as the Setoi of the Cucis, or Kookies, and P'hunj of the 
Mugs and Burmahs; which last name is doubtless identical with the F'/ium of 
Dr. Heifer, applied to another species. 

Jn the passage 1 have already quoted from Dr. Helfer’.s list of Tenassorim animals, 
three species of tins group arc meutioned, the secoiul of which 1 conclude to be tJic 
Gayal (B. fruntulis, Lambert, Lin. Trans. VIL 57 and 302, v. B. Gavr^us^ Colc- 
brooke, ‘Asiatic Researches,’ VI 11. 487, v. B. Sylhetanuif Uuvauccl, F. Cnv. Mam- 
mul)^ which Baron Cuvier strangely suggests to be a breed between the common 
Ox and BuiTalo (‘ Ucgiie Animal,* I. 280, and again in his 'Ossciiiens Fossilcs’), but 
which is a geiiuiiie .species, of w'liich splendid living example.s were, not long ago, in 
the park at Barrackporc, perfectly tame and gcnlle. This ^imal has never been 
found to the westward of the Boorampouter, and its skull has lately been ligured by 
Mr. Hodgson (Journ. As. Soc. J8LJ, 470). 1 am unaware that any trace of it exists 

in any Museum. 

Another very fine species of this group is the Bunteng of Java and Borneo (Boa 
SondaicuSy Muller, B, Bentmgerj Temmmck, and B. leucoprymnus^ Quoy and Gay- 

* In London alone, tliere are sj>cciiiien.s in Oie Uritish Museum, ihut of the Hon. East India 

Company, of the Zouiogie.il Society, Koycal Asiatic Society, Royal College of Surgeons, London 
University, King's College, the United Service Museum, besides many in private coilcclioiis, a* 
that of Professor Bell, Mr Blofcld of Middle Row ITnlhorn, &c. 
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niard), though, as regards the last, I have the authority of Dr. Schlcgclof Amsterdam 
fur asserting, that the individual described by these naturalists was a hybrid between 
the Bantcng and the domestic species, such as are very commonly produced in Java, 
and especially in the Island of Bali, being trained there for domestic purposes. 
Sir Stamford Raffles notices, in his * History of Java' (I. Ill), that “the degenerate 
domestic cows [of that island,] are sometimes driven into the forest to couple with the 
wild Banteng, for the sake of improving the breed** ; and in Moor*s ' Notices of the 
Indian Archipelago,* p. 95, we are informed that, in Bali, *'the breed of cattle is 
extremely fine, almost every one of these beasts being fat, plump, and good looking ; 
you seldom, if ever, see a poor cow in Bali : it is a breed of a much larger size than the 
common run of cattle in Java, and is oibtained from a cross from the Wild Cow, with 
the same animal ; they are generally of a red colour, and all of them are white between 
the hind legs, and about the rump, so that 1 do not recollect seeing one that was nut 
whitc-brccchcd. The people have no land expressly devoted to grazing, but let their 
cattle eat the old stubble, or fresh grass of the rice-fields, after the crops have been 
taken off ; and while the grass is growing, they let the cattle stray into the commons, 
and woods, and pick up what they can get by the road-side. The rude plough is 
drawn by two oxen abreast, which the ploughman drives with one hand, while he 
guides the plough with the other.** There is a figure of a hybrid half-Banteng Javanese 
Cow in the collection of drawings bequeathed by the late Major-General liardwicke 
to the British Museum, and of which 1 possess a rough copy. 

The colour of the pure Banteng is similar to that of the Gaour and Gayal, or earthy- 
brown passing into black, with the four limbs white from the mid-joint downward, in 
addition to which this species has constantly a large oval white patch on each buttock, 
whence the name leucoprymnus bestowed by M. M. Qiioy and Gaymard. Sir Stamford 
Raffles mentions, that ** a remarkable change takes place in the appearance of this 
animal after castration, the colour in a few months becoming invariably red** (Hist. 
JavQj 1. Hi). Its frontal ridge has little tendency to become elevated ; and the 
following is a description of the liner of two frontlets of the male in the Museum of this 
Society, presented by Prince William Henry of the Netherlands (vide J. A. S. VI. 
987). Horns very rugous at base, flattened us in the Gaour and Gayal, but in a less 
degree, and somewhat similai in flexure to those of the Gaour, though approaching more 
in this respect to those of the ('ape Buffalo, of a black colour, and twenty inche.s and 
a half long over the curve, fourteen and a half round at base, their widest portion thirty- 
five inches apart measuring outside, and tips returning to twenty-seven inches ; at 
base they are six inches asunder across the vertex, widening anteriorly. According to 
Dr. Solomon Muller, • the Banteng is found in Java in territories which are seldom 
visited by man, as well in the forests of the plains and of the coast, as in those of the 
mountains, where it is pretty common. We have likewise seen traces of it in Borneo, 
and have even received a calf from the Dujaks about a month old. According to 
Raffles it is also found in Bali ; but in Sumatra it does not appear to exist.** Sir 
Stamford Raffles states, that “ it is found chiefly in the forests eastward of Pasuran, 
and in Bali, though it also occurs in other parts of Java.** 

To the same distinguished statesman, we are indebted for the following piece of 
information respecting the domestic cattle of Sumatra There is a very fine breed 
of cattle peculiar to Sumatra, of which 1 saw abundance in Menaugkabu when I 



447 


1842 .] Asiatic Society. 

visited the capital of that country in 1818. They are short, compact, well-made ani- 
mals, without a hump, and almost without exception of a light fawm-colour relieved 
with white. The eyes arc large and fringed w'ith long white lashes. The legs are 
delicate and well-shaped. Among all that I saw I did not observe any that were not 
in excellent condition, in which respect they formed a striking contrast to the cattle 
generally met with in India. They are universally used in agriculture, and are per- 
fectly domesticated. This breed appears to be quite distinct from the Bauteng of 
Java and the more eastern Islands.** — (Lin. Trans. Xlll. W.) 

It is, I suspect, no other than a domesticated race of the “ Wild Ox** of Burmah; 
an evident species, of W'hich abundant notices may be found in various works, but no 
satisfactory description. A skull of such an animal, but unfortunately deprived of the 
horns, and which is very distinct in form from that of either of the foregoing species, 
exists in the London United Service Museum, and is labelled *' Bison, from the Keddah 
Coast.’* 1 possess some very carefully prepared drawings* of this specimen. Captain 
Gasoil, of Her Mujcsty*s 62iid Regiment, who has himself been at the death of a 
Burmese wild bull, has favored me with the following particulars concerning this 
species : — These animals stand about liftcen hands and a hall high, are very gnme- 
looking, with a heavy body, but fine limbs. Their colour is bright yellowish- 
buif W'ith a black line from the vertex to the tail, the legs black in front, the tips 
of the ears, mu/.zle, and tail-tip also black, and the belly perfectly white. There is 
little or no difference of colour between the sexes. The horns are cylindrical, rather 
long, and curve round in front to point towards each pther. They are excessively 
timid, and are generally seen feeding in the valloys, often about a large tank.” 
Captain Gasoii observed them at a place called Nathongzoo, about 250 miles east- 
ward of Moulmeiii. 

This is doubtless the species which is also mentioned in one of Colonel Hamilton 
Smith’s letters to me, as a Wild Ox, inhabiting to the eastward of the Boorampooter, 
and very different from the Gaour and Gayal. It is simply described,” writes Colonel 
ISmith, *' as a fine-limbed and decr-likc animal of great size, and of a bright bay colour, 
exceedingly like a Devonshire Ox, very active, fleet, shy, and watchful; living in 
small herds in the wooded valleys, with watchers on the look out, who utter a shrill 
warning sound on the least alarm, when the whole dxsh through the jungle with 
irresistible impetuosity.” He elsewhere mentions their having white horns; and in 
Pennant’s * Hindostan,’ I remember a notice of a wild species with white horns occur- 
ring somewhere further to the Eastward; this same w'ork containing also the earliest 
nicntiou of the Bauteng of Java. 

In a late number of the ‘ Bengal Sporting Magazine,* (for 1811, p. 414,) we arc in- 
formed, respecting the Burmese Wild Cow, or * Sine Bar^ that “herds of thirty and 
forty frequent the open forest jungles [of the Teiiasserim Provinces.] 'I'hcy are noble- 
looking animals, with short curved horns, that admit of a beautiful polish. The 
cows are red and white, and the bulls of a bluish colour. They are very timid, and 
not dangerous to approach. Their flesh is excellent. They arc the only cows 
indigenous to the provinces yet the preceding paragraph mentions--" The Bison” 
(Gaour) as attaining a great size in the East. 

One more quotation apropos to the foregoing observations, and 1 shall have done. 
Mr, Crawfurd informs us, that “ The Ox is found wild in the Siamese forests, and 
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exists very generally in the domestic state, particularly in the southern provinces. 
Those we saw about the capital were short-limbed, compactly made, and often with- 
out horns, being never of the white or grey color so prevalent among the cattle of 
Hindoslan. They also want the hump over the shoulders which characterizes the 
latter. They are used only in agricultural labour, for their milk is too trifling in 
quantity to bo useful, and the slaughter of them, publicly at least, is forbidden even to 
strangers. Hence, during our st,ay, our servants were obliged to go three or four 
miles out of town, and to slaughter the animals at night. The wild cattle, for the 
protection of religion does not extend to them, are shot by professed hunters on 
account of their hides, horns, bones, and flesh, which last, after being converted into 
jerked beef, forms an article of commerce with China .** — Mission to Siam and Cochin 
CAma, 29ape431.* 

From Dr. Wallich, the Society has received another specimen of Paradoxurvs 
typnSf recent. 

From 1*. Humphrey, Esq., a recent young specimen of Pteromys Oral, Tickcll, 
procured at Miduaporc. 

From T. H. Muddock, Esq., Secretary to Government, four heads of Rhinoceroses, 
from Tenasserim; two of them belonging to the common Indian species (Rh. Indi- 
ces), and the others to the oriental doublc'horned Rhinoceros (Rh. Sumatrensis). 
The fact of all three of the Asiatic species of this genus inhabiting the Tenasserim 
Provinces was first made known in Dr. Heifer’s list of the animal productions of 
that region, published in J. A. S. Vll. 800; and tliat a double-horned Rhi- 
noceros is said to have been seen by the natives in the neighbourhood of Ye,” is 
stated in the * Bengal Sporting Magazine’ for August, 1811; where, however, it would 
accordingly appear to be much rarer than the single-horned, “of which latter several 
have been shot by Europeans. They frequent the large jungles to the Eastward, but 
are more often met with in the jungles South of Ye.” According to Dr. Heifer, it 
would, on the contrary, appear, that the double-horned is the prevalent species in that 
range of territory. “The Rh. Indicus,"* he informs us, “ is found in the northern 
parts of the provinces, in that high range of mountains bordering on Zimmay, called 
the Elcphant’s-tail Mountains; the /{//. Sondaicus occupies the southernmost parts; 
while the Rh. Sumatrensis, or double-horned species, is to be found throughout the 

* Tt is ditllcult to comprehend what animal can be meant by the Gyall of Bishop Ilcbcr's 
Journal, briefly noticed, and very rudely flgured, as having been seen by that prelate in the Go- 
vernor’s Park in Ceylon ; and equally difficult to understand what the following fiassagu alludes to, 
in Mrs. Graham’s work. At the Governor’s house in Ceylon, this lady " saw, feeding by hiiusnlf, 
an animal no less beautilhl then terrible,— the wild hull, whose milk-white hide is adorned with a 
black flowing mane.” Let me mention here, also, that there is a wild race inhabiting Madagascar 
that merits investigation. In Mr. Ellis’s History of that Island, we read, that—" homed cattle are 
numerous, botli tame and wild : many of the latter roseniblc, in shape and size, the cattle of 
Europe,” whereas the domestic arc all humped like those of India. Pennant notices this wild 
Madagascar race by the name of Boury. There is also some animal bearing the appellation of 
“ Wild Cow,” which is met with in herds on the route from Agra to Barielly ; and there arc many 
wild humped cattle, of the common Indian species, said to be merely the descendants of domestic 
individuals, found in herds in certain of the jungles of the province of Oude, which are extremely 
shy and diflleult of approach, and are of some interest as solving tlie problem in the afllnnative as 
to whether the Zebu could maintain itself wild in regions inhabited by the Tiger (vide Journal 
of the Jsiatic Society, IX. 623, and Transactions of the Agricultural and Horticultural Society 

India, VII. 112. 
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extent of the territories from the 17® to 10® of latitude.’* Now, from what is known 
of the habits of these animals, it is probable that the Wi. Sondaicus will prove to be 
the principal mountain species, though by no means limited to the mountains. In 
Java, according to M. Ucinwanlt, this animal “ is found everywhere in the most 
elevated regions, and ascends, with un astonishing swiftness, even to the highest 
lops of the mountains” ( vide ‘ Edinburgh Philosophical Magazine,’ XIII. 34) ; and 
Dr. HorsfiLdd notices, that ”it prefers high situations, but is not limited to a 
particular region or climate, its range extending from the level of the ocean to 
the summits of mountains of considerable elevation.*** Its retreats are discovered 
by deeply excavated passages, which it forms along the declivities of mountains and 
hills. I found these occasionally of great depth and extent.” This species is also an 
inhabitant of Borneo, where it is staled Bodok ; but, according to Sir Stamford Kadlcs, 

( ‘ Liimaean Transactions,* XII. 26U,) it does notappearthat a single-horneil spuLicsin< 
habits that part of Sumatra with the productions of which he was best acquainted ; 
“ and the single horns which arc occasionally procured, appear to be merely the 
larger horns of the two-horned species separated from the small one this, however, 
may be doubted now that the Bh. Sondaicun has proved to be common to Java and 
Tcnasscriin, and it appears probable, that while the latter only inhabits Java, it will 
be found to exist together w'lth Bh. Sumat^ensis in Sumatra, as both of these are said 
to be found together with the Indian species in Teiiasscnm. Whether more than one 
exists in Borneo we have at present no data for forming an opinion, and the discovery 
of the formerly supposed exclusively insular species on the Burmese mainland, casts 
a doubt upon which is the Chinese species noticed by Du Halde to inhabit the 
province of Quangsi, in latitude 25 degrees. ^ 

From M. J. Atbanuss, blsq., the Society has received a head, with the skin on, of the 
great Jerrow Stag of the Himalaya (Cervus Aristotelis)^ which I exhibit together 
with a very fine head of the Sambiir of India generally ( C. hipptUaphtis). On compa- 
rison, it is scon that the iormer is of a lighter colour, with the hairs more conspicuous- 
ly tipped with pale fulvous or yellowish-brown ; but there is little marked difl'ercncc 
between the specimens that would induce a suspicion that they appertained to dilTerent 
species, although the Jerrow is somewhat broader in the forehead, and its antlers arc 
more divergent. Had these antlers belonged to a fully mature animal, however, they 
would have exhibited a size such as is never attained by those of the Sumbur ; a niag- 
niiiceiit pair in tlie Museum of the Hon*ble Company in Hondon are nearly four feet 
in length ; whereas it is rare that those of the Bambur exceed two feet and a half. This 
I am enabled to assert with more coiilidence, since I have examined numerous 
bales of Stag-antlers imported from this country, in the hope of discovering among 
them some belonging to new or little known species ; but I have invariably found 
these packages to consist solely of those of the Sauibur and spotted Axis, generally in 
about equal proportion, and have never once thus met with a specimen of a biambur 
antler that approached in magnitude to that of an adult Jerrow. Mr. Hodgson has 
distinguished these species in the Society’s Journal, (I. (36,) together with another 
which 1 am enabled to state positively is the C. niger of Prof, de Blainville {BulU 
des Sc. 1816), and which U styled by Mr. Hodgson Rusa NijiaUnsis. The latter na- 
turalist has supplied representations of the antlers of all three species, which are pub- 
lished in the Journal of the Asiatic Society, 1. 115. “ The Nipalesc,” he remarks. 
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dintin^uish Ihem with reference to the different shades of thoir, in general, unifnmi 
dark colour, by the epithets PhusrOt Ruto^ and Kulo^ or grey, red, and black, Jariu 
[ Jerrow.] The Phusro is the largest, being not less than a Horse in size ; and has his 
dark hide copiously sprinkled with phusro or hoary. The Rato is the next in point of 
size, and is of a redder hue. 'I'he Khlo is the smallest, and of a shining clear black. 
* * * All but the Khlo species have a subterminal, as well as a brow antler *’ M. 

Blainville described his C. nigHV from a drawing uhich he saw at the India House, 
together with certain other drawings upon which he has founded his Caj^ra cossus, C. 
imberdiSj See., and although these drawings could not then be found when 1 applied to 
see them some two or three years ago, I have since met with duplicates of them among 
those of the late Dr. Buchanan Hamilton, in charge of Dr. Wallich, marked, too, as 
having been (i. c. the originals) delivered at the India House in 180G, and the names 
are in Dr. Buchanan Hamilton’s own writing which have been adoptetl by M. Blain- 
villc, except that the Goats are better styleil Capra Myagrus Cossca and yEyayrus 
imbertiiSj being clearly and obviously mere varieties of the coiiimon domestic species. 
The colour of C. niyer (Buchanan Hamilton and Blainville) is represented brownish 
black, and the antlers, in accordance with Mr. Hodgson’s description, iiave no subter- 
minal branch or tine; indeed they so nearly resemble the ligure in the Society’s 
Journal, X. 72*2, that it might be supposed that both were drawn from the same 
inilividual. 

With respect to the C. cquinusoX Colonel II. Smith, (which is not the Malayan spe- 
cies so denominated by Baron Cuvier,) if it really differ from the Sambur, it is proba- 
bly the C. Leschenanliii Baron Cuvier (‘Ossemens Fossiles*, IV. 32.) I have exa- 
mined and possess figures of the frontlet of the identical individual described and figured 
from life by Colonel Smith, which is now preserved in the Museum of the London 
Royal College of Surgeons. The antlers measure two feet four inches in length, 
and eight inches round above the burr, with a brow-process fourteen inches long ; 
their W'idest portion apart is twenty-two inches and a half, the lips returning to twenty 
inches, and those of the upper tine to fourteen inches ; they have a differently granu- 
lated surface from ordinary Sambur and Jerrow antlers, being anguiated and prickly 
instead of smooth to the feel, however coarsely tuberculatcd may be the others ; and 
the tail of the animal is represented in Colonel Smith’s figure to be slender and not 
bushy, in lieu of prcseiitiiig that appearance which in the others has been compared 
to the tail of a docked horse tliat has been neglected* ; the caudal disk, likewise, 
w'ould appear to bo more conspicuously developed, though it is doubtful whether 
cither of these characters is of constant or normal occurrence : still it is worthy of 
remark that Colonel Sykes, in his Catalogue of the Mammalia of the Dukhuu, (* Pro- 
ceedings of the Zoological Society,* 1831, 104,) considers the large Rusa Stag which 
** abounds about the gh&ts of Diikhun and in Khandesh as no doubt the same as 
the Malayan Rusa figured in Griffith’s work. It wants the size of the C. Aristotelis 
[Hippelaphus] of Bengal, and is not so dark in colour” ; and it should be observed 
that C. Leschenaultii of Cuvier was received from the Coromandel Coast. But Mr. 
Walter Elliot, iu his recent Catalogue of Mammalia in the Southern Mahratta Coun- 
try, (* Madras Journal,’ No. XXV, 220), asserts, that '* there is only one species of 


• This differencp might depend, however, upon the anininl hnng then, periiaps, shedding its coat. 
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Husa found in the western forests, which is common also to all the heavy jungles of 
Southern India.” None of the descriptions given by Hamilton Smith to the different 
Indian species under the names of Htppelaphus, Aristotelis^ Equinus^ Apply exactly 
to it, but 1 have little doubt that all three are varieties of the great Indian Stag referred 
to Hippelaphus of Aristotle by M. Duvaucel, and to which it is not improbable that 
the C. unicolor^ or Gona of Ceylon, is likewise rcferrible, &c.” For my own part, I 
ha^ an opportunity of examining several pairs of antlers of the peninsular animal 
while at Madras, and 1 considered them to be genuine Sambur, and 1 much incline 
to agree with Mr. Elliot in the opinion that there is probably but this one species of the 
group inhabiting Peninsular India, though it is quite certain that there arc two others 
in the northern hills, as was first satisfactorily shewn by Mr. Hodgson. 

From Lieutenant Tickell, a highly interesting collection has been received of 
specimens procured at Chyebassa; viz. 

Cheiroptera: Twelve skins, referriblc to five species; viz. ei Rhinolopkus\ two 
specimens ; Vespertilio pictust four specimens* ; another and much larger species, 
allied in its colour and markings to the preceding, but very different in the quality of 
its fur, three specimens ; a small dark species, appaTcntljy the same as is very com< 
mon about Calcutta, two specimens ; and a beautiful Scotophilus\ of a bright golden 
fulvous colour on the under-parts, one specimen. These 1 shall endeavour to deter- 
mine as 1 find leisure to undertake the task, but the descriptions to which 1 have 
access arc, for the most part, too meagre to permit ot arriving at satisfactory conclu- 
sions from them. 

Pteromys Oral^ Tickell: five specimens; suggested by me on fonner occasions to bo 
identical with Pt, petaurista^ to which it is very nearly allied ; but its size is inferior, 
and colour comparatively devoid of any rufous tinge. On comparing the skull, that of 
Oral is shorter and smaller, with the superior orbital margin and post-orbital process 
conspicuously less developed, the upper rodentiul tusks are directed more abruptly 
downwards, and the series of grinders are more than proportionally smaller. I have 
had the skulls prepared of both the adult and young Pt. Oral. 

Cervus {Styloceros) Mun^ac : a nearly grown female. 

C. {Rusa) Hippelaphus : skin of a fine male, prepared for stuffing ; but unfortunate- 
ly too much injured by insects to be available for the purpose. The head of this speci- 
men has already been noticed, and compared with that of the Himalayan Jerrow. 

Tetraceros ckickera : labelled Antilope chickera^ and I believe correctly referred to 
that species of Major General Hardwicke, (Lin, Trans. XIV. 5*20, J though being a 
young kid, the species is difficult to determine with absolute certainty. The skeleton 
of the original specimen described by Hardwicke, and beautifully figured from life 
by Hill, is deposited in the rich Museum of the London Koyal College of (Surgeons : 
as often happens with captive sheath-horned ruminants, the blunt-tipped superficial 
sheathing which temporarily invests the harder permanent sheath of the horns of the 
young animal, bad been retained in this adult specimen, which Dr. Loach not under- 
standing, he was led to consider as belonging to a different species, the frontlet of a 
wild-shot specimen in the same collection, which he has styled T, striaticornis, A 
true second four-horned species, however, has been described by Mealier Elliot, Esq., 

* This occurs in the neighbourhood of Calcutta. — £. B. 

3 o 
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(* Madras Journal,* No. XXV. 225^, as Ant. suhquadricornutuSy being characterized 
by larger size, and by having the anterior pair of horns scarcely developed, 
while the posterior pair is longer than in the preceding species. Both of these 
animals were known to me in England. The name Chickera, according to Mr. Elliot, 
is applied by all natives to the Gazella Cora of Colonel Hamilton Smith, which I have 
the authority of that learned naturalist for identifying with Ant. Benneitii of Sykes, 
rightly referred by Mr. Elliot to A. Arahica of Hemprich and Ehrenberg; though 
Colonel Smith’s appellation takes precedence. The Museum of this Society contains 
a stuffed specimen of the kid of G. Corat and numerous heads of adults ; and 1 have 
seen many fine examples of the species, and among them a pair now living in Cal- 
cutta : nor is this the only species of true Gazelle inhabiting India. Mr. Gray has 
described, or at least named, a Gasella ChristUf founded on a pair of horns obtained, 
if 1 remember rightly, in the Thurr, or great sandy desert north of Cutch, and depo- 
sited in the British Museum ; and there is a stuffed specimen of the same species in the 
United Service Museum, received from Bombay, which satisfactorily establishes its 
existence. The G. Christii is a typical Gazellat inferior to G. Dorcas in size, and 
remarkable for its very pale colouring ; the horns are smaller and much more slender 
than in G. Cora, less freely thrown out, and take the usual curve backward in this 
group, having the tips very abruptly bent inward. Proceeding westward, another 
species, the G. subgutturosa, inhabits Persia and the foot of the Caucasus ; while 
G. Dorcas is found in Arabia in addition to G. Cora. 

Respecting the present species, or Tetraceros chickera, a writer in the * Bengal 
Sporting Magazine* mentions, that ** it is found in the forests at the bottom of the 
Sivalik hills, and is considered a rare species ; as the places it inhabits can only be 
beaten by Elephants, and this animal generally breaks cover at the distance of eighty 
yards, bounding off in a succession of short leaps, it is not very easily shot. The 
back pair of horns are 'about four inches, and the fore one inch and a half in length. 
This species,** it is added, is called Chouka or Chousinga, while Chickera is applied 
to either subulata or acuticornis.** 

Captain Brown states, in the same periodical, that — ** The Shikara, a small antelope 
yet undescribod, is found in Hurriana ; both sexes have horns, of a slender form with- 
out <tngs, and about eight inches in length; the animal is about half the size of the 
common Antelope [^4. Cervicapra.] There is another Antelope also found in Hurriana, 
with slightly compressed hums, having rings, bending backward, and ten inches in 
length : both these species being unknown to naturalists.** The latter is perhaps 
Gazella Christii, and the former doubtless identical with **an elegant small-sized 
Antelope, with boms in the females, numerous about Delhi ;’* as noticed by another 
observer in the same work. 

These diminutive Antelopes of India are greatly in need of elucidation. In the 
Royal College of Surgeons, London, there exists a frontlet from this country, to 
which Prof. Blainville has assigned the name of Ant. subulata, and a single horn of 
another species, which he has designated A. acuticomis. These are described in 
Colonel Hamilton Smith’s valuable treatise on the Ruminantia, published in the 4th 
volume of Grifiith’s English edition of Cuvier’s * Animal Kingdom,* and 1 possess 
original drawings of both specimens, which 1 shall take an opportunity of publishing 
in the Society's Journal. 
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Bos Gaurus. — The specimen prepared for mounting, as noticed in my last monthly 
Report to the Society, has since arrived, in a condition sufficiently uninjured to render 
it probable that we shall be able to set it up, — an undertaking which is now in progress. * 
The only portions injured arc the forehead, which unfortunately has been partly denud- 
ed of its hair, and the back of the neck, which latter will however not be very observa- 
ble in the stuffed specimen. If we succeed to my anticipations in mounting this enor- 
mous animal, it will certainly forma highly attractive object in the Society’s Museum, 
and it will be the first example of the species which has been thus set up in any col- 
lection, as our skeleton of the same beast is likewise the first, and I believe still the 
only one, that any institution can boast of. Our late Honorary Curator, Dr. Evans, 
took with him, however, two skeletons of female Gaours to England, but had not 
succeeded in disposing of them when I left that country. 

Manis pmtadactyla^ Lin. : a specimen remarkable for the unusual degree to which 
its hard scales have been worn down, probably from the narrowness of the rocky crevice 
that may be supposed to have led to its customary retreat, as those of the croup are 
thus ground away to the greatest extent. Moreover, the animal had lust one of its hind 
limbs, in consequence of which part of the weight of its bodjr fell on the corresponding 
side of the tail, so that the series of lateral caudal scales on that side are so much rub- 
bed away, that a sectional view of them is exhibited, wherein the expanded inferior 
surface no longer exists, and the apical point of each scale is considerably above and 
extends laterally beyond the side-angle. The general colour of this specimen is 
browner, or less glaucous, than is usual in the species. 

Our Museum contains two other strongly characterized species of (presumed) 
Oriental Pangolin, of which one is, I suspect, undescribed. 

For a long while, two species only were generally recognised of this genus,— the 
Long-tailed and Short-tailed Pangolins, or Manis tetradactyla and M. pentadactyla, 
Auctorum, which Cuvier was the first to refer distinctly to the continents of Asia and 
Africa respectively. The judicious Pennant, however, in the lust edition of his 
* Quadrupeds,’ referred to an animal killed in Tranquebar, as described and figured in 
the 60th Volume of the * Philosophical Transactions,’ as probably representing a 
distinct species, which 1 think there can be no reasonable doubt of. M. Desmoulins has 
also described one, in his * Mammalogie,’ as M. Javanica : and the Cape species has 
been distinguished by Mr. Smuts, in the * South African Journal,* as M. Tem^ 
fninckiif since more fully described and compared with its then known congeners by 
the late accomplished Secretary to the Zoological Society, Mr. Bennett, in the * Pro- 
ceedings of the Zoological Society*, 1834, 81. Mr. Hodgson, next, described the Ne- 
palese species as distinct from the currently admitted Indian one, by the appellation M. 
aurituSf in the Journal of this Society, V. 234 ; but it is clear that he misappre- 
hended the meaning of the description of the Indian species in Griffith’s Catalogue, 
where the expression ** eleven longitudinal series” of scales is intended to signify the 
central and successive lateral ranges, counting obliquely down each side of the body. 
The identification of Mr. Hodgson’s alleged species with the ordinary Short-tailed 
Pangolin, Auctorum, has already been announced by Mr. Ogilby, in the Zoological 
Memoir annexed to Dr. Royle’s * Illustrations of the Botany, &c. of the Himalaya 


And which ha^ Huecceded beyond expectation.— E. B. 
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Mountains*. Unquestionably, it is the species described as Manis pentadactyla in 
Shaw’s * Zoolofry/ 1. 81, and it is as clearly the Manis Indicat v. pentadactylot Lin. 
of M. Lesson, in the Diet. Ctass, d* Hist. Nat.t where the followings synonyms are 
appended; M.hrachyurut Erxl., M, macrourat Desm., and M. crassicaudata, Geof- 
frey: but the ** Pangolin’* of ButFon {Hist, Nat., X. 167, pi. XXXI V), as distin- 
guished from his "Phattagen,” is obviously a distinct species from any now recognised; 
and the passage which that illustrious naturalist quotes from the traveller Desmar- 
chais, and which has been copied by every subsequent writer on this genus, descrip- 
tive of a species called Quoyelo by the Negroes of Guinea, which is said to attain 
to eight feet in length, of which the tail measures four, very clearly denotes another 
species of Pangolin as yet unknown to modern cultivators of Zoology. The differences 
of Buffon’s ** Pangolin” from the ordinary species of this country, is noticed in the 
first volume of the * Asiatic Researches* (p. 376), where a figure is given of the Indian 
animal, and there is a notice of its anatomy in the second volume of the same work 
(p. 353), but containing no details elucidative of specihe distinctions. Dr. Cantor 
informs me, that the geographic range of this species extends eastward to Chusan ; and 
Pennant quotes Dahlman (in Act. Stockh. 1749, 265), noting its existence in China, 
where it is termed Chin Chian ^cic^, and iilso mentions its occurrence in Formosa. In 
Assam 1 have been infonnod that there are Pangolins of very large size, in all probabi- 
lity a distinct species : and from the same region a still more interesting species of 
edentate animal may be looked for by zoologists. 

With these preparatory observations, 1 now proceed to notice a species which ap- 
pears, so far as 1 can find, to be undescribed; but I regret to add that 1 have been 
unable to learn its native locality. It approaches very near to the ** Phattagen” of 
Buffon, or Long-tailed Pangolin of Africa, but has the tail considerably less elongated 
than in that species, though more so than in any other known to systematic Zoology. 
I shall designate it Manis leptura. Length of the specimen thirty-nine inches, 
of which the tail measures eighteen, and the head four ; on each foot are five claws, 
the innermost on the fore-feet minute : although considerably larger than two speci- 
mens before me, which I refer to M. Javanicat the claws on its fore-feet are smaller and 
more curved, while those on the hinder are longer: in (presumed) Javanica, the middle 
fore-claw, though worn at the tip, measures fully an inch and three-quarters, and the 
next externally one inch and three-eighths; whereas the corresponding measurements 
in the new species are one inch three- eighths, and one inch: but on the hind foot, the 
middle claw of Javanica scarcely exceeds three-quarters of of an inch, and the next ex- 
ternally is under live-eighths of an inch ; while in the new species these measure, respec- 
tively, an inch and a quarter, and one inch ; following out the comparison, the head of 
leptura is considerably more slender and elongated, measuring two inches and three- 
eighths from eye to snout, and having no trace of ear-conch; in there is a 

distinct ear-conch, and the distance from eye to snout is but an inch and five-eighths; 
the animal, however, being considerably smaller, though not in that proportion. In 
Javanica, the scales upon every part are comparatively uniform in size, and there is no 
abruptly marked diflerence of dimensions between those of the head and neck; in the new 
species, os in pentadactyla, those of the head are very much smaller: in the former, 
the lateral scales of the body are strongly carinated, while in the latter they are but 
verj* slightly so indeed : the scales on the fore-limbs are much smaller, more nume- 
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rous, and di£fercntly disposed, in the new species from what they are in Javanica, 
appearing as hexagons instead of lying in quincunx order; on the hind-limbs the same 
diversity exists, but is less strongly marked. Protruding from beneath every scale of 
Javanica are seven or eight conspicuous bristles; while in leptura one or two only 
can be discerned here and there, scarcely more than in pentadactyla. The number 
of series of scales consists in leptura of nineteen, and in Javanica of seventeen ; the 
central row from the occiput to the tail-tip of the former consists of fifty-three, to 
which may be added ten upon the head. Lastly, the under-parts are less hispid in 
leptura than in Javanica^ and the tail is both narrower and longer. The general 
colour of the scales in leptura is deep rufous-brown, while those of Javanica are 
blackish-brown, and of pentadactyla whitish or glaucous-brown. In the specimen 
now presented, however, of the latter, as before remarked, the colour of the scales is 
darker and less glaucous than usual.* 

* Since the above was written, the extremely intcrestinn; account of the ordinary Indian Pangolin, 
by Lieutenant Tickcil, has appeared in the Journal (anto, p. 221, el seq.)^ and the analogies pre- 
sented by this animal and the Great Anteatcr (Mymiecophagajubaia) of South America, of which 
so interesting a notice has been published by M. Schoinburgk, (A 5. 1839, 24,) are worthy of 
being studied. 

The retension of the fccccs was observed in both instances ; and M. Schomburgh supplies us with 
a hint as to what food the Pangolin may not improbably be maintained upon in captivity. Of dh 
adult Myrmecophaga, he writes : ** It began to feed on the third day ; wc gave it ants and farina ; 
the latter, a preparation of cassada root, it never refused. The ant’s nests in the neighbourhood were 
soon exhausted, and more by way of experiment than out of persuasion that the animal would eat 
it, some small pieces of fresh beef were placed before it ; to our greatest astonishment it ate the 
meat with avidity, and has since been chiefly fed on flreBh beef and fish. Wc observed that in the 
course of three weeks it evacuated only twice, and then very copiously ; this was likewise the case 
with the young one; and before I noticed the same circumstance with the adult, 1 tliought its 
death was partly caused by constipation." So, likewise, in Lieutenant Tickell’s Pangolin, after 
it had fasted several days, " there was a quantity of the remains of ants in its stomach, and the 
rectum was full of fa'ces.” 

The Myrmecophaga '* secretes a liquid substance, transparent like water, which drops almost 
constantly out of its nostrils and mouth ; this is the more remarkable, as it used very little water." 
It does not appear that the same was noticed of tlie Pangolin. 

The prodigious strength of both animals is suillciently attested by the osseous and muscular 
conformations subservient to its display. 

Both raise themselves on the hind legs to reconnoitre ; but the Myrmecophaga exhibits the more 
usual structure having reference to this habit, as it possesses plantigrade hind-soles ; while the 
wcightiness of the tail may be inferred to aiford considerable uld to the Pangolin in enabling it to 
maintain those remarkable attitudes observed by Lieutenant Tickell. While tiic latter crea- 
ture, however, would appear to be wholly incapable of active defence, the former rises on its 
haunches, and strikes with the sharp claws of one of its fore-feet at its enemy, while Uie other 
remains pendent, and only in cases of great danger tlirows itself on its back, and strikes with both 
fore- feet, or embraces with its fatal hug. The little two- toed Anteatcr has likewise been observed 
to defend itself by striking with one of its forc-hmbs. 

The very curious little animal last noticed has been ascertained to feed on the nympho; of 
arboreal Hgmenopterat which it seizes with great address by means of its nipper-like fore-claws ; 
and M. Schomburgh relates, of the Great Anteatcr, that—" It attempted frequently to take up 
objects with its paws ; in which inantruvre its long claws assisted wonderfully. * * ” It 

climbed up the palings of its pen with great agility, never using both of its arms at a time, but 
first one and then the otlicr ; and if it had taken hold sufficiently witli its claws, it raised the whole 
body, and brought up the hind-feet. Wc may conclude from this fact upon the strength of the 
muscles of its fore-limbs. The great muscle of the arm, of one which wc dissected, was two inches 
wide, and thrue-cightlis of an inch thick. 
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Among the specimens procured in the neighbourhood, 1 shall only notice 

Pachysoma marginatum^ which 1 find is of common occurrence in this vicinity. 

Aves. 

Lieutenant Tickeirs Birds consist of 120 specimens, which are referrible to eighty- 
one species, twenty-seven of which are new to the Society's Museum, and have ena- 
bled me to identify many of those described by Major Franklin and Colonel Sykes, 
(in the * Proceedings of the Zoological Society* for 1831 and 1832.) I distinguish such 
as are new to our Museum by an asterisk. 

PalcBornis Alexandrinus female. 

P. torquaius, ditto. 

Falco lugguTt Jerdon, ditto. 

F. tinnunculus. 

* Aquila Vindhianat* Franklin, P. Z. S., 1831, 114. 

* Spisatus (Vieillot) albogularis, Tickell; genus NisaetuSf Hodgson, A. S., V. 
228. Length twenty-two inches, or rather more, of wing from bend sixteen inches, 
and tail ten inches; bill over curve (including cere) one inch and three-quarters to 
forehead, and one inch and five-eighths from point of upper mandible to gape ; tarse 
three inches, and feathered to the toes. General colour of the upper parts black, 
with a shade of brown; the nuchal feathers white at base, and the occipital prolonged 
to form a crest two inches and a half in length : throat, fore-neck, and breast pure 
white, the sides of the last having a narrow black central streak to each feather : belly, 
flanks, under tail-covcrts, fore-part of the under-surface of the wings, and plumage of 
the legs, deep rufous, darkest on the lengthened tibial feathers, and streaked longitudi- 
nally with black on the sides, the posterior feathers of which (under the wing) are 
wholly dusky-black ; rest of the wing albescent underneath, the terminal portion of the 
primaries, beyond the emargination of their inner vanes, barred inferiorly with black, 
and chiefly on the inner vanes, the outer but very faintly so ; and tail brownish above, 
the central feathers darkest, and albescent like the wings on its under-surface, which 

“ 1 have already remarked how fond the young one was of climbing, and tliis, cnupled with what 
1 have just now related, m.’ikes me not doubt tliat, if circumstances should require it, tliey climb 
trees in the wild state with the same agility.” 

The mode of walking upon the knuckles, with Uie claws bent upwards and inwards to the leg, is 
common to both genera, though confined to the fore-feet in Myrmecophaga, whereof the trenchant 
claws are however better protected, being received into a groove, while a callous pad projects to 
increase the surface upon which the animal treads. The fossil genera Megatherium, Megalonyx, 
and Cvplodon, would appear to have advanced on the ground in the same manner as their recent allies 
the Myrmeeophagx, being intermediate to these animals and the Sloths, and especially, it would 
seem, approximating the diminutive two-toed Anteater; and as this South American group is 
represented in the Old 'World by the Pangolins, which likewise have enormous fossil congeners, 
so the other great American group of Amiadilloes, with their huge fossil allies (the Jfoptophorus, 
Lund, vcl. Giyptodon, Owen, Sic.), is represented in Africa by Oryctcropua; and who shall say, 
when the fossil treasures of that grand continent shall have been exhumed, what mighty creatures 
of the past bearing that affinity to the existing Orycteropus, which tlie giant Pangolins and huge 
Kdentata buried in other continents do to their existing analogues of the same regions, may once 
more glory in the light, to uphold the classic fame of Africa as the ** land of monsters 7” 

* I regret to add that this and several other specimens have since been utterly destroyed by 
the Lermestee, their skins not having been poisoned, while other and poisoned skins that 
were with them have totally escaped injury. — £. D. 
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has a series of narrow dusky bands indistinct on the outermost feathers, and succes- 
sively more developed to the central ; above, these bunds are also seen, but obscurely : 
the ear-coverts are white towards the eye, and elsewhere rufous, each feather having a 
medial streak of black. “ Irides dark ; beak leaden-blue, its cere and base wax-yellow ; 
toes yellow, and talons black,’* the latter large and powerful. The plumage of this fine 
specimen had been newly renovated, and a few of the old feathers remaining on the 
wings and among the upper tail-coverts are of a moderately dark brown colour, con- 
trasting with the much darker or blackish hue of what is evidently the livery of 
maturity. 

Circatus ( H€ematomis, Vigors, J undulatus. Vigors, P. Z. S., 1831, 170, and 
figured in Gould’s ‘ Century,* part 1 : male and female. 

Circus melanoleucos : marked female, in dress precisely resembling that of the male. 
This species is not rare near Calcutta. 

C. Swainsonii^ A. Smith, S.Afr. Journ. 1831; C. pallidus, Sykes, P, Z. S.^ 1832, 
80: female. 

Otus hrachyotus. 

Ninox luguhris ; Strix luguhris^ Tickcll, J, A. S., fl. 572 ; Ninox Nipalcnsis, 
Hodgson, Madras No. XIV. p. 23. 

Athene Indicus ; Kloctua hidica^ Franklin, P. Z. 5., 1831; 115; Slrix liramg, 
Tcmminck. 

*Ath. undulatus; Strix undulata, Tickell, J. A, S., 11. 572. Alh. erythropteruSf 
Gould, P. Z. S,f 1837, 13G; hloctua perlineatat Hodgson: male and female. 

Strix Jlammea, 

*Buceros Malaharicus : two fine specimens. 

gingiauus . two adults and a young specimen. 

Coracias Indica : two specimens. 

Merops viridis, v. Indicus, 

• “ Bucco viridiSf Gniclin ; B. Zeilonicus, Latham, Brown, III, Zool. pi. XV. ; 
Kettorea^ \ieillot; B. Lathami, Vieiilot, End. Method. \ B. caniceps, Franklin, 
P. Z. S., 1831, 121.*’ Jerdon, Madras Jl. XI. 217. 

B. Indicus: two specimens. 

Picus ( Brachylophus ) Bengalensis : male and female. 

• P, ( Dendrocopus ) Mahrattensis : male. 

nanus. Vigors, P. Z. S., 1831, 172: male. 

( Meiglyptes) badius : female. 

Centropus pyrrhopterus : female. 

• C. lepidus, llorsfield, Lin, Trans. XI 11. IBOf. Length fourteen inches, of wing 
six inches and one-eighth, and middle Uil feathers seven inches and three-quarters, ex- 
ceeding the outermost by three inches and seven-eighths; bill to forehead one inch, and 
to gape one inch and a quarter ; tarsc one inch and three-quarters ; long hind claw 
an inch one-eighth. General colour dark chestnut-brown above, pale fulvcscent 
underneath, passing into white on the throat and belly; wings principally bright 
chestnut-rufous, and tail black, mure or less rayed across with rufous. The plumage 

t I have recognized this species from Dr. McClelland’s drawing of an Assamese specimen 
transmitted to the India House, and referred by Dr. HorsAeldto this species ; the description above 
referred to being insuflicicnt for the purpose 
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of the upper-parts, to the inter-scapularies and scapularies inclusive, and of the lower 
parts to the breast inclusive, is of the usual character in this genus, having rigid and 
pointed shafts, which are yellowish-white, contrasting on the upper parts with a 
dusky border; while the feathers on the hind-part of the back, rump, and on the belly, 
are short and downy : scapularies indistinctly barred with dusky, as also the feathers on 
the sides of the neck and breast, the bars on those being contracted into spots : sides, 
tibial plumes, and under tail* coverts, fulvescent- white, and more distinctly barred 
with black. The specimen described is a young male, which had nearly assumed the 
adult plumage, but has a few feathers of the juvenescent garb remaining; the adult 
primaries and secondaries are thus shown to be uniform chestnut-rufous, while the 
immature are barred with black ; and the adult tertiaries only differ from the pri- 
maries in being tinged with dusky: tail black, with a slight green shine, and tipped 
with whitish, the uropygials and upper coverts barred with rufous: rump dusky, 
tipped with rufescont and whitish, and belly pure white. " Irides carmine. Bill light 
horn : and legs dark Icaden-bluc.** 

Macropteryx longipennis, Swainson; Hirundo klechOf Tern. ; male, 

Crypsirina vagabunda. 

Pastor tristis. 

P cinereus, Jerdon : two specimens. 

*Edolius carulescens. 

Lanius Hardwickii. 

Graucalus Papuensis ; G. Nipalensis, Hodgson, * Indian Review,’ I. 327 : male 
and female. 

Pericrocotus ( PhtenicorniSf Sw.J princeps : a male and two females. 

MuscicapamelanopSt Vigors,/*. Z. S., 1831, 171, and figured in Gould’s Century, 
plate VI. 

M. caerulea, Vicillot ; M. occipitalis. Vigors, P. Z. S., 1831, 97 : female, being the 
Af. coeruleocephala, Sykes, P. Z. S., 1832, 85, 

*M. picata, Sykes, P. Z. S.. 1832, 85: two males. This species is erroneously 
identified by Mr. Jerdon with the M. hirundinacea, Ucinwardt, v. M. obscura, 
Horsficld, Lin. Trans. XIII. 146, and figured by him in the * Zoological Researches 
in Java’; but the latter is at once distinguished from it by having no white on the 
wings, nor on the sides of the neck; neither are any of its tail-feathers white-tipped. 
The African M. picata of Swainson was subsequently so named, and must conse- 
quently receive another appellation. 

* M. Poonensis, Sykes, P. Z. S. 1832, 85. 

* Muscicapa (?) superciliaris, Jenlon, Madras Journal No. XXVI. 16; Dimorpha 
albogularis. Nobis, ante, p. 190. 

* Hirundo filifera, Stephens; H. Jilicaudata, Franklin, P. Z. S., 1831, 115; 
Wire-tailed Swallow of Latham. 

Ixosjocosus : male and female. 

pusillus; Hamatornis (Sw.) pusillus, Nobis, Report for last September, J, 

A. ^ , X. 841 : male and female. 

ChUnropsis aurifrons, Jardine and Selby ; Chi. ctesmarhynchos, Tickell, J. A. S. II. 
577 : two specimens marked female, and not differing in plumage from the adult male, 
further than that there is less yellow surrounding the black of the fore-neck. This 
handsome species is no ilcspicable songster, and lives and sings well in confinement. 
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lora typhia; L scapularis^ Horsficld ; MotaciUa suhviruiis, Tickcll, J. A. S. 
11. 577. 

* Parus xanthogenySf Vigors, P. Z. S., 1831, 92, and figured in Gould's 'Century,* 
pi. XXIX, fig. 1. 

*P. Nipalensisf Ilodgsorj, Ind. Rev. 11. 31 (P. caesius^ TickellJ : two males. 
This bird agrees minutely with Mr. Hodgson's full description, excepting in being a 
trifle smaller. Length about five inches, of wing two inrhes and a half, and tail two 
inches and a quarter ; bill tu forehead (through the feathers) seven-sixteenths of an 
inch, and to gape half an inch; tarse fivc>cighths of an inch. 

*Dendrophila frontahs^ Swainson. 

*SUta eastaneoventrix^ Franklin, P. Z. S., 1831, 121, and figured in Jardine 
and Selby's ‘ Illustrations of Ornithology,' pi. CXLV, the beak being represented much 
too short : male and female ; the latter having the under-parts very much paler rufous 
than in the male. Although I entertain no doubt that this is the species indicated by 
Major Franklin, still our Museum contains a specimen of another species to which the 
Latin definition furnished by that gentleman equally applies. This latter is altogether 
a stouter bird, with the bill especially much broader, and not — as in the other — distinctly 
and con.sp]cuous1y compres.sed fur the basal two>thirds : Ichglh of wing three inches 
and one-eighth, and of tail an inch and three-quarters; whereas iii the male and female 
castaneooentri\\ those mca.surenients are respectively three inches and two inchqit 
frcven-eighths, and an inch and a half . The generic markings and coloration are so 
similar, that really I do nut see how the dry specimens can be further characterized apart ; 
yet a glance suflices to shew their nou-identity as species, and the one now indicated is 
considerably more allied to the British Nuthatch than is the other, which last displays 
a close afliiiity with Dendrophila, not observable in that with which 1 am comparing 
it. With respect to colour, the hues of castaneoventris are altogether softer and more 
delicate, and in both sexes the grey of the upper part of the head and neck is conspi- 
cuously paler than that of the back ; whereas in the other, although the head and nape 
arc seen, on particular inspection, to bo somewhat lighter than the back, thi.s would 
scarcely be noticed, unlc8.s attention were expressly directed to the observation. In 
castaneoventris t the upper tcrtiurics are uniformly bluish-grey, and in the rest there is 
no strongly marked distinction between the dusky of the inner web, and the grey 
external margin ; but in the other species, the external blue grey contrasts abruptly 
with the black of the internal portion of the feather, which last, too, extends over a 
considerable part of the outer web, as is not the ease in castaneoventris: this dis- 
tinction may perhaps vary somewhat in amount of development in diflerciit speci- 
mens, but 1 suspect will always be found to prevail more or less decidedly. In 
the male S. castaneoventris ^ the colour of the whole under-parts, from the white 
throat to the mottled under tail-coverts, is of a deep dark ferruginous ; while in the 
female it is not very much darker than in a British Nuthatch, having the furc-ncck 
and breast a sort of dull isabelline hue tinged with ferruginous, and the belly and 
flanks darker and more deeply tinged with the latter. In the new species (sex un- 
known), the fore-neck, breast, and lower parts are uniformly coloured, and much 
paler than in the male castaneoventris ^ but deeper than in the female, being of a 
dull rusty cinnamon tint, with the throat and beneath the eye white, as in the 
others. I shall venture to designate this bird 5. cinnamaventris. 

3 P 
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A species is figured and described by Messrs. JarUine and Selby, III. Or/i., pi. 
CXI IV, m S. Ilimalay crisis, which, if not the same, must be very closely allied to 
that described by Mr. Hodgson (in Journ. As. Soc. V. 779,) as S. Nipalensis* ; the 
latter naturalist also describes an S. coralUna (loc. cit.), whudi would appear to border 
closely upon Dendroplula frontalis, and there is another Dendrophila adverted to by 
Mr. Swainson as D. /lavipes, with which 1 am unacqiiaiuted. These are all the 
Indian species of the present group I as yet know of, and as many us three are now 
ascertained to inhabit Europe, besides several in North America. 

Orwlus JJodsnmi, v. Asiatic melanorep/ialtis .* a male in mature plumage, and one 
in secoinl plumage, or that which succeeds to the nestling garb ; this second dress 
representing the O. McCnshii, Tickoll, J. A. S., II. 577, and being generally mista- 
ken for the female livery of the species 

Turdus unicolor, Gould, P. X. S , 1W37, 13(1, but not T. unicolor, Tickell, A.S. 
11, 577 ; which latter having been first bestowed, it is necessary to rename the pre- 
sent species, which 1 therefore propose to designate T. modestus. 

*T. ( Oreocincla, Gould, ^ parvirostris, (ioiild, P. Z. S., 1837, 136: two males. 

Petrocinvla ManiUensis (t) ; Turdus Manillensis, (imelin; Ic Meric Solitaire de 
Manille, Buffon, Hist. Nat., Ois., It. 3G3; P. Pandoo, Sykes, and the female P. 
Maal, Sykes, P. Z. S., 1832, 87-8. Accordingly, this species would extend to the 
l^uiUipines, Tenassenni, and Peninsular India; but 1 am not yet certain that the 
Indian bird has ever any rufous on the under-parts. A S])ecimen from Lu^onia, 
which I adjudge to be a young male once moulted, has the whole upper-parts, throat, 
and breast, cyaneous, tipped with dusky-brown on tho crown, with greyish — across, 
which passes a blackish bar — on the intorscapularies, and with whitish-having a 
similar black bar — on the scapularies and small wing-coverts ; throat, fore-part of the 
neck, and breast, also broadly tipped with fulvous-white, having a black subterrainal 
rross-streak ; belly, under tail-coverts, axillaries, and fore-part of the undcr-surfaco 
of the wings, deep ferruginous, the abdominal feathers broadly edged with whitish, 
having a narrow black suhterminal band, and above this more or less cyaneous, espe- 
cially on the flanks ; wings and tail dusky-black, more or less edged with cyaneous 
and whitish : in this state of plumage it is the Turdus Manillensis, Gmelin. A spe- 
cimen from Tenasserim, minutely agreeing in all other respects, has the feathers of the 
upper-parts less bordered, the axillaries and under-surface of the wing have merely 
a few slight traces of the rufous colouring, which is replaced by cyaneous, the large 
under tail-coverts are partly of this latter hue, which is also considerably developed 
on the abdominal feathers, and almost w'holly supercedes the rufous oii the flanks. 
Another specimen from Tenasserim has but a very slight trace of rufous left towards 
the vent and bordering the under tail-coverts, being elsewhere wholly cyaneous, 
excepting the dusky black of the large wing and tail feathers, and the tips of some of 
the wing-coverts, which are whitish. Finally, the Chyebassa specimen is totally devoid 
of any rufous trace w'batcvcr, but has most of its clothing feathers slightl} dusky-tipped, 
with minute pallid extreme tips, in which condition of plumage it accords with P. Pan- 
doo, Sykes. A female, being the P. Maal, Sykes, before me, (locality unknown,) 
corresponds in plumage to the same sex of the Himalayan P. erythrogastra, but has 


The Society has since received .*?. Ntpalrnsis from Mr. Hodgson, and it is distinri. 
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the upper-parts of a dingy bluish grey-brown, the large wing and tail-feathers prin- 
cipally dusky, coverts more or less whiti-sli-edged, uud under-parts mottled with whi- 
tish, having a dusky black sublcrmiiial cross-band to each feather. In P. erythrogas- 
tra^ the deep rufous tint of the under-parts of the male is permanent and constant, but 
in a very few, I have seen an additional slight rufous patch surrounded by the cyancous 
of the fore-neck. 

*Motacilla variegata^ Latham, Gen. Hist. VI. 320; M. picatOt Franklin, P. Z. S. 
1831, 119: a male in summer and another in winter plumage. 

Anthns arhoreus. 

(’mnyrti Matirnttensis' • ailult ami young 

G. Sola • male. 

Zo.sterops Mader aspatanus two males. 

* Pyrgila ,fl(ivicollis . female. 

*Amadina punctata * young male. 

^ iistrvlda formosa ; Fringillaformosa, Latham, Ind. Orn. 1. Ill, 23, as quoted m 
Shaw's ‘Zoology,’ IX. d66; male. 

Krythrospisa^'i {rosea^ apud Hodgson). A .species very difiereiit from the E. rodo- 
pepla and E. rodoctiroa^ figured by (lould, and which is commonly sold alive by the 
dealeis in Calcutta. I have now several living specimens of it. Lieut. Tickell names it 
Pyrrhula roseatUy but 1 doubt much if a prior name might not be found, aithouglf 1 
have myself been unsuccessful in satisfactorily determining the species. Length live 
inches and three-quarters, of wing three inches and a quarter, and tail slightly fork- 
ed, its outermost feathers two inches and a quarter; bill to forehead above three- 
eighths ol an inch, and considerably bulged ; tarse live-cighth.s : general colour, in 
winter aspect of plumage, deep ruddy on the upper parts, passing into dusky- 
roseate on the forehead, rump, and upper tail-coverts; the nuchal feathers tinged 
with ashy, and the dorsal margined with dusky-olive; throat and breast roseate, pal- 
ing below the belly, and lower tail-coverts rosy-white ; wings and tail dusky, the 
feathers edged with ruddy-brown, a little albescent on the outer edge of the tips 
of the tertiancs; bill and feet horny. In summer aspect of plumage the feathers 
have lost their marginal edgings, the back appears greyish-brown, and the crown, 
throat, fore-neck, and rump, arc brilliant crimson. The female is altogether olive- 
brown, paling below, and whitish on the belly; the wing-coverts and tertiaries are 
tipped with pale yelluwi.sh-browii, and the clothing feathers of the upper parts, 
excepting oil the rump, with those of the fore-neck, breast, and flanks, are 
centred darker. Song a feeble twittering, but soft and pleasing, intermediate to that 
of the European Goldihich and that of the small llcdpole Linnet; the call-note much 
resembles that of a Canary-bird, which group indeed this species nearly approximates 
in its conformation. 

Columha Javanica : an injured male. 

C. C AlsocomusJ jmniccus, Tickcll : six specimens. A splendid species of Dove, 
allied to the last, and also nearly related, it would seem, to the Javanese C. lacemu- 
lata of Temminck ; but differing from that species, as described, by having dusky- 
black upper tail-coverts, in the bill not being “ wholly black,” but vinaceous -purple 
at base with a greenish-yellow lip, and presenting some other minor discrepancies. 
Length fifteen inches and upwards, of wing eight inches and three-quarters, and tail six 
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inches aod a half; bill to frontal plumage three-quarters of an inch, and tarse seven- 
eighths of an inch. Irides orange with a red outer circle ; feet dull lake.” General 
colour rich and deep vinaceous-brown, having the whole top of the head, including the 
occiput, whitish-grey ; primaries and secondaries, with the coverts of the primaries, 
winglet, and tail and its coverts, black, most of the large wing feathers inclining to grey 
towards their margins; rump also black, the feathers margined with glossy dark 
amethystine-purple; interscapularies broadly edged with the same, changeable to 
green, which latter predominates, while a reddish gloss prevails on the edges of the 
Kcapularies and wing-coverts ; throat paler in some specimens, and the under-parts 
generally less glossy than those above. 

Gallux Bankims : male and female. The latter remarkable for bearing powerful 
spurs, which is very unusual in this sex. 

Francolinus vulgaris : two moles and two females. The Perdix Heiihurnii of 
Gray, with its alleged variety, appear to me to be meant for females, or perhaps 
young males, of this common species. 

Pondicerianus : male and female. 

* Northia; Polgptectron Northia^ Gray and Hardwickc ; female. Length eleven 

inches and a half, of wing live inches and a half, and tail three inches and live-eighths ; 
bill to forehead three-quarters of an inch, and to gape seven-eighths of an inch ; tarse one 
inch and a half. “ Irides dull orange, bill horn -coloured, legs and feet vcrmillion.” 
^pacc between the bill and eye almost nude, and deep cural-rcd in the dry specimen. 
All the upper parts rufous-brown, with two or three black bands on each feather, beyond 
the last of which the tip of the feather is less rufous ; there is also a uiimber of minute 
black specks on each plume, in addition to the bauds ; rump and upper tail-coverts 
minutely freckled ; the tail-feutliers chiefly blackish, with mottled rufous bars tending 
to become obsolete; primaries, their coverts, and the winglet, spotless dusky; crown 
blackish and subcrested; the neck olive-brown, albescent on the throat; on the lower 
part of the fore-neck the feathers become rufous in the centre and tipped with black, 
being laterally margined with olive-brown ; and on the breast and flanks they arc bright 
ferruginous with narrow black tips, somewhat like those of an English cock Pheasant ; 
belly fuscous-brown, and under tail-coverts resembling the upper; wings and tail 
dusky underneath. The Perdix oculea of Hardwickc and Gray would seem to be 
nearly allied to this species. 

Colurnix dactglisonans : three specimens. 

C. textiliSy Tern. : a female. 

*Hemij)ndius Dussumieri, 

Cursorius Asiaticus. 

Pluvtanus Goensis : t'.vo specimens. 

P. bilobus. 

lAmosa melanura. 

Totanus ochropus 

Anastomus typus^ Tom. . young. 

Ardea Javanica : adult and young. 

•Porzana Akool : Rallus Akool, Sykes, P. Z. S., 1832, 164. 

•Merpus serrator : female. 

Sterna see?nif Sykes. 
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*Carbo albiventer^ Tickcll; female. Length about twenty -nine inches, of wing 
eleven inches, and tail (consisting of fourteen feathers,) seven inches; bill to forehead 
(in a straight line) two inches and a half, and to gape three inches and seven-eighths ; 
tarse two inches and a half; longest toe and cluw' three inches and three-quarters. 
Colour of the whole under-parts white, but apparently changing to dusky on the fore- 
neck and breast; flanks dusky brown; upper-parts dingy dark-brown, but a number 
of new feathers appearing on the scapularics and shoulders of the wings, dark silvery 
grey with a moderately broad black margin, analogous to what is observed in various 
other species ; feathers of the crown and sides of the neck slightly margined laterally 
with whitish; bill dusky above, the rest pale; giilar skin yellow, and feel amt mem- 
branes black. 

From M. M. Liautaud (Chirurgien dc Marine) and Ileymonciig (Klevo) of His 
French Majesty’s Corvette, the Danaide, I have to announce the presentation of 
a collection of bird skins and of shells from various regions ; the former consisting of, 
firstly, the following European species, killed in France — 

*Alcedo isptda. 

*Turdus torquatus . fcinale. 

Oriolus Galbula^ ditto. ' 

Sturnus vulgaris. 

* Ckaradrus pluvialis. • 

From Fcuiuuia (Uopublic of New (jrauadfi), 

*Tanagra episcopus. 

From Chili (neighbourhood of Valparaiso), 

*Turdus Magellanicus. Vigors, P. Z, S. IbdO, I I; being a new locality, I be- 
lieve, for this species, which is allied to the well known liobiii Thrush of Noitii 
America. 

From Eone Ray, in the Carulinn Inlands, 

*PUlmopus purpuratuSf 8waiiison : the example of which most eleg.int sjn'eies, 
heretofore known as an inhabitant of O Tahiti, has iintortiinately been denuded by 
insects of the skin of the fore-part of the forehead and throat. 

From Lu^'uiiia, of the Philippines, 

Petrocincla Manillensis : being the specimen before noticed in my account of the 
collection ot bird-skins presented by Lieutenant 'lickell. 

*Ceblepyris cceridescens. Nobis. Length nine inches and a half, of wing four in- 
ches five-eighths, and tail three inches and a half ; bill to forehead (through the feathers) 
fiftcen-sixteeuth.s of an inch, and to gape an inch one-cigbtb ; tarse three-quarters of an 
inch : fourth, fifth, and third primaries successively longest; outermost tail-feathers 
not half an inch shorter than the middle ones. Colour of the upper parts black, the 
feathers edged with bluish dusky, paler on the foiehead, and inciiiiiiig to greyish 
on the rump; tail and greater wing-feathers wholly black, lower parts uniform 
dark greyish-dusky ; the tips of the outermost tail-featliers paler underneutb. bill and 
feet black, as are also the lores. 

From Captain C. S. Bonncvie, of tbe Norwegian Royal Navy, — 

Specimens of Lophastitr*^ Nobis, n. g? Allied to Pernis^ but wanting the peculiar 

♦ This may possibly be the "cnus Buteopernu adi’crtcd to by Mr. Jameson, in Calc. Journ. Nat. 
JJiaL. No. III. p.igc 3*J0 
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character of that genus, the loral feathers resembling those of most other Falconida : 
beak also distinctly, though feebly, toothed; and the cere much less developed than in 
Pernis : talons very feeble, and the anterior tarsal scales but semi -reticulate, licst as 
in Pernisy and the medial occipital feathers elongated, as in P. cristatusy Cuv., v. 
Falco ptilorhynchuSy Tem., — as also in the genera HyptiopuSy Hodgson, v. LophoteSy 
Lesson (prc-occnpied in Icthyology), v. LepidogenySy Gray, and Spiseetusy Vieillot, 
V. Nisretux, Hodgson. 

*P. Jerdoniy Nobis : adult and young. Length about eighteen inches or nearly 
so, of wing twelve inches and a half, and tail nine inches; bill, over forehead, including 
cere, an inch and a half, and from point of upper mandible to gape an inch five-eighths ; 
greatest vertical depth about five-eighths of an inch, and arcuation (as in Perms) very 
moderate ; tarse anteriorly one inch and three-quarters, having the upper half feathered ; 
middle toe and claw two inches, the latter barely exceeding three-eighths of an inch, and 
hind claw little more than half an inch. Lengthened occipital feathers of aspatulatc form, 
and two inches and a quarter long in both specimens. Plumage of the adult, on the 
upper-parts, of a hair-brown colour, each feather broadly terminated with dusky-brown, 
having a line reddish-purple gloss, which terminal portion is alone externally visible 
oil the hack and .scapularies ; primaries, secondaries, and tertiaries, crossed with a few 
bars of the same, and the latter edged at the tip with whitish ; tail light hair-brown, 
wTth a broad snbterminal dusky band, and three successively smaller ones, likewise 
successively less distant to the base ; its extreme tip whitish beneath, the wings and 
tail are whitish-grey, with only the terminal bands as much developed as above. 
Lengthened occipital plumes dull black ; and the nape and sides of the neck rufous- 
brown, with a medial dusky streak to each feather, more or less developed. Lower- parts 
whitish, somewhat broadly banded across below the breast with rufous-brown; the sides 
of the breast rufous ; and a mesial line on the throat, forc-ncck, and breast, composed 
of feathers which on the throat arc almost wholly blackish, becoming less deep and 
mingled with rufous on the fore-neck and breast, where laterally margined with white. 
Beak horu-colourcd, with a pale core; and legs have probably been yellow. 'I’he 
young merely differs in having each feather of the upper-parts slightly margined with 
whitish, and those of the lower-parts arc analogous to the immalure plumage of the 
genus Accipiter ; the mesial dark streak flanked with whitish may be traced almost 
to the vent, and this is merely the same, further developed, as exists upon the throat 
of a common Indian species of Accipttery viz. A. Dussumieriy v. Dukhunensts of 
Sykes. 1 dedicate this handsome species to a naturalist to whose persevering re- 
searches students of Ornithology in this country are deeply indebted, and whose in- 
vestigations, 1 am happy to say, now c.xtciid throughout the series of the animal 
kingdom, and may be expected to add considerably to our information on the Zoology 
of India. 

Picus leucogaiteTy apud Horsfield, Catalogue of Javanese Birds prefixed to 
' Zoological Researches in Java* : P. JavensiSy Horsfield, Lin. Trans. XIll. 175; but 
noti^ CeucogasteVy Reinwardt, apud Bory, Diet. Class. Xlll. 507, if 

the size be there correctly stated; the breast, too, is described as noire, rayee de 
roussutre/* but this may be the case in some specimens, as a few of the pectoral 
feathers of a female in the Society’s Museum have slight rufous- white edgings, and 
the colouring of the female bird is otherwise correctly enough described by M. Bory. 
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Dr. Ilorsfield strangely describes the P. puherentulus^ Tern., as iJie female of this 
species, but we now possess both sexes, and the female only differs from the male in 
having no crimson moustache, nor on the crown but only on the occiput. This fine 
species is closely allied to the P. Hodpsonii, Jerdon, Madras Journ, vol. XI. 215, and 
there admirably figured, but is not quite so large, having the wing but eight inches 
and a half, and tail but six inches and a half, and it ditTcrs in having scarcely any trace of 
white above the tail, but only a narrow incomplete cross-band just above the coverts ; 
there is also a very slight lateral margining of this colour to the feathers of the throat, 
and to the posterior ear-coverts ; and the wings inside anteriorly, with the uxillaries, arc 
also white; the white of the belly being somewhat deeply tinged with fulvous. The 
present and our previous specimen are both from Bengal. A. much injured skiu from 
Tenasserim has considerably more white about the croup, thus further resembling the 
magnificent P. Hodgsonii and 1 make no doubt that the so called Picus maximus 
Malayensis^ described by Dr. W. Bland in J. A. S. 11. 952, refers to no other; the 
colouring exactly corresponds, if /uivesceni be read for “yellow’’ on the belly and 
under wmg-coverts ; but the dimensions there assigned considerably exceed those of 
our specimens. 

Gracula religiosa. * 

* Vanga v.ristata^ Vieillot, badly figured in Griffith’s Animal Kingdom, VI. 48G. 

Euplacomus erythropthalmos : female. • 

Captain Bunnevie being desirous of putting this Society in comiuuiucation with the 

Collegium Acadcmicum of Christiana, for the purpose of exchanging duplicates of 
Indian .specinien.s for such as could be procured for us in the North-west of Europe, 
1 have gladly assented to his request by sparing for that body certain duplicate Zoolo- 
gical specimens, for the most part procured in tins iimnediale neighbourhood, and not 
required for the Museum of the Hon. Company iu Lomloii; and 1 have also furnished 
him, at his kind request, for transmission to the Norwegian institution, with a list 
of such desiderata procurable in Northern Europe, as would enrich and add much to the 
interest of our own Museum. 

From J. J. ALIianass, E.sq., 

Phcenicopterus ruber : a beautiful adult specimnn of this Flamingo, forwardeil 
alive from the Upper Frovince,s, and which reached us before life was quite e.xliiict, 
and consequently in a favorable cumlilioti for being properly mounted, its plumage 
being uninjured, with the exception of the wings. 

Also skins of 

Gypa'ttos barbatus, Storr; considered by Captain Hutton to be a distinct species — 
G. Himalachanui\ J. A. S. 111. ’22, but which 1 agree with Mr. Hodgson {Ibid. IV. 
458,) in inclining to regard as that found in Europe and North Africa, the more 
especially as among the drawing.s of the late •'^ir Ale.xaiider Burnes, 1 find one of a 
specimen devoid of the dark pectoral cross-band, which Captain Hutton presumes to 
be characteristic of the Lammcrgcycr of the Himalaya : a splendid adult. 

Circrctus undulatus. 

From Dr. Pearson, 

“ Accentor liimalayanus"’ f * ; vide J. A. *V., a7Uc, 187. 

* Distinct from two species of Accertinr recently forwarded to the Society from Nepal by 
Mr. Tlorlpson. 
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From David lloss, Esq.. 

An ejrg of the Cassowary' ( Casuarius yaleatus). 

From J. P. Hampton, Esq., 

Plotus VaUlaintii v. melanogaster : the Oriental Auhinga. A ;nagnitiecnt adult 
male, in linest possible condition of plumage. The anatomy of this bird I only very 
cursorily examined, from pressure of other occupation, and rather regret that 1 did not 
put the body aside in spirits; though I doubt not 1 shall soon obtain others, as 1 
understand the Anhinga is not rare within a few miles of Calcutta. However, the 
general conformation of the soft parts was essentially that of the Cormorants, as might 
be anticipated ; the capacious stomach possessed the accessory sac (analogous to that of 
the Crocodile) found in other Tottpalmati, Cuv. ; the intestines were long and furnish- 
ed with the two small cosca usual in this group ; and the sternal apparatus, which has 
been preserved, is absolutely similar to that of a Cormorant 

From .). L. H. Gray, Esq. 1 have the pleasure to record the donation of skins of a 
very fine pair of 

Argus giganteus, Tern. : male and female ; and one of 

*Phueton ? or Tropic bird ; species undetermined. 

From Mr J. Keirnaiider, 

Aptenudytes Patachonicus : Patagonian Penguin ; the brightly coloured portion 
ot the fore>neck and breast. 

From Borradailo, Esq., 

Strix Jiammea : the common Barn Owl of Europe, which is of very frequent 
occurrence in Bengal : a living specimen, since dead and added to the Museum. 

From E. B. Hyan, Esq., two living Hawks; viz. 

Elanus melanopterus ; and 

Circus rt{fus : both mounted in the Museum. 

From Lieut. Phayre, through Dr. McClelland, 

Ardea purpurea : the common Purple Heron ; a specimen from Arracan. 

Among the Birds procured in the neighbourhood, or from the dealers, 1 may briefly 
notice — 

Pal€eornis Alexandrinus^ v. nipalensiSf Hodgson, As. lies. XIX, 177 : young 
male, purchased. 

P. Malaccensis : ditto. 

*Lorius ornatus, Stephens : ditto. 

*Falco tmnunculoides^ Tcm. : adult female. 

Circus rufus v. arugitiosus. 

C. Swainsoniit v. pallidas. 

C. melanoleucos, . 

Cuculusfugax, Horsficld, v. C. Lathami^ Gray : a good series. 

C. canorus : the true British Cuckoo, which 1 have now living in a cage. 

Phaonicura atrata. 

• Budytes citreola ? 

* Coturnix textilis, 

Grus cinerea. 

Parra Indica : adult and young, which latter totally wants the conspicuous white 
eye-streak of the adult, and is otherwise so different, that until I obtained a specimen 
in a state of change, 1 rather inclined to doubt their specilical identity. 
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Dendrocygna major ^ Jertlon. 

Tadorna Bellonii v. vulpaiuti% Aiict . the European SiiicMiakc, of which this is 
the second specimen 1 have mot with in the bazaar ; and lastly, 1 shall only further 
mention 

Glareola turquata ; the Collared Pratincole : a speciiueii of which 1 hud the jrooil 
fortune to procure alive, leading me at a glance to perceive its true ulliiiitics, which 
heretofore had constantly puzzled me, in common, 1 believe, with every student of 
Zoology who has bestowed attention on the clstssiiicution of Binls. Li imams arranged 
this bird as Ilinindo pratmcola ; and Baron Cuvier included its genus among his 
Echassirj's or 8tilt birds;’^ viz. the Gratlatores^ or “ Wmlers” of modern English 
systcmatislh, remarking — “ Nous terminerons ee tableau des eehassiers par trois genres 
qu’il cst diflicile d’associer a d’autres, et qiie I’oii pent eousidercv ctunine fonn.iut 
separeinout de petites families.” I’lie three genera adverted to are Cfnouts^ Glareola^ 
and Phamcopterus ; which are associated also by M. Teminiuck m iiia lielerogenoous 
assemblage of odds and ends, styled by him Ahcloridvs. Now, of these tJiree geiu'r.i, 
the llrst, or that of the Sheathhill (Chionisjy has been satisfactorily referred by M. 
Blamville, on anatomical data, to the immediate proximity of fIfcmutopa\-, an associa- 
tion of winch tlie propriety is readily seen when once suggested*^, ami on similar data 
1 have long been .satisfied that the Flamingoes ( Phtcmcopicrus) should he rangijl 
among the Lanwllinistn s' or Anatidopy a position which has also been assigned to llieni 
by Mr. Swainson. this latter author, in common with most of the recent Britisli 
writers on Ornithology, has referred the Pratincoles to the C/turadriadrCf or 
I’Jovei lamily, associating (hem inon* immediately with CurvontiA ; but Mr. 
Jciiyns (ill Ins Jiriti\h ytrttbruta Jy really as if seleelmg the most outri' posi- 
tion he could find, has included this genus in his Rnllidce'];\ 'riiere, too, Mr. 
Varrell (in Ins ‘British Birds’) has follow'cd him in grouping it; but this nalural- 
j.st was so fortunate iis to obiairi an egg of our present species, which he has figur- 
ed, and remarks that “the Pratincole has been arranged by some authors with the 
Swallows, by others near the Rails : but 1 believe, with Mr. Selby, that it ought to be 
included in thci family of the Plovers; and had 1 known its Plovcr-llke hi hils and 
eggs 'ooiicr, J should have arranged it b<*twi*en (Jursoriu\ and C'/furudrfu.v.” The fi- 
gure of the egg which he has given, however, appeals to me to acconl shll bettej’ witli 
ray view of the affinities of this genus, Sevcial years ago, Mr. UouM called my at- 
tention to the fact that the Collared Pratincole had a slightly pc*rtmatiiil middle claw, 
and sugge.'stcil .to me wlietlier, afieraJl, the great .Swedish naluraJist was not right, at 
least 111 bringing this bird among the Inseywres Fissirustrcs of Vigors; but at that 
time I inclined to hold a difiurent opinion, and so far as the structure in question is 
concerned, that alone could scarcely influence the systematic p()->ilioii of the genus, as 
it occurs ill widely separated families:;;; and as 1 have further always held the opinion 

• Allied to Chionis are the remarhaljlc genera Altagis, d’Orbigny, and Tokh horns, Vieillot, from 
the South American Cordilleras, and the anati/my oj these equally refers tlieiii to t)ie same system- 
atic station. Vide Zoology of the Voyage of the Iteagle under Captain Pil/roy. 

t 1 need not ask wliat c-haraeti r it has inconiiiion with the Kails, but rather what it has not in 
direct and obvious o]qiObition to them.' 

I E, 1 / , in many Cajnimulpdfe , Artlruda’, and VrUcaniden ; its intent being aiqiarcntly to cleanse 
the ridtis from sutli tish-srales, &c as may adhere thereto, or, in the m.stanec ol the Lujmmulqtdir, 
to detach the leir*; of ic' ilc' which m.iv ditch ai.d thu^- irnped»' the bird*' • wallow oik itieni 
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that thn Pressirostres ainl f^ngirostres of Cuvier (corresponding to the Charadriadte 
and Scolapacida of modern English systematists) composed but a single great scries, 
essentially distinct from the Ciiltrirostres, Cuv. {vel Gruidue et Ardeaden), which the 
illustrious French zoologist interposed between the former, an analogous conforma- 
tion was nut wanting in that series, as instanced by the Black-tailed Godwit ( Limosa 
melanura )y while no trace of it occurs in the Bar-tailed Godwit (L.fedoa ). Examin- 
ing, however, the entire foot of a recent Pratincole, it will be seen that the resem- 
blance it bears to that of Caprimulgus extends to the peculiar scutation, to the gene- 
ral form of the toes, and especially to the circumstance of the back-toe being 
directed inward ; and whoever has witnessed the creeping gait of a British Moth-hunter 
(Caprimulgus) on the ground, will not fail to recognise in that of the Pratincole 
an exact similarity : moreover, many species of Caprimulgus have the tarse as much 
elongated us in Glareola^ and I have been informed that certain of these assemble 
numerously on the mud Hats near the shores of some of the West India Islands, where 
tlicir habits would appear to resemble those stated of the Pratincoles. The mode of 
flight, too, of the latter is absolutely that of the Moth-bunters, and not by continuous 
flappings, as in all the Charadriadoi. But what first led me to perceive the aflinity 
winch this genus bears to CuprimulguSt was the expression of the physiognomy of the 
living bird, as 1 held it in my hand, and, to descend to particulars, the semi-tubulate 
form of its narc.v, and downward curvature of the short bill seen alike in both, though 
the latter is so much larger and stouter iti Glareola ; then, looking to the feet, the 
.similitude was at least equally striking, while the form of the wings and tail, and mode 
of flight, were such as might be expected to occur in a diurnal modification of the family 
Caprimulgid/Sf and together with the wide gape helped to remove this genus from the 
grallatorial order altogether. Even the egg, as figured by Mr. Yarrcll, has not the 
pointed form iit one end, characteristic of those of the Snipe and Plover senes ; but 
would appear to resemble nearly that of a Caprimulgus^ in shape as well as m mark- 
ings. On the other hand, the discrepancies of Glartiola with any of the varied forms 
of nocturnal Caprimulgidce* are sufliciently obvious externally, w'hilc internally there 
are some very strongly marked diflercnccs ; such as the configuration of the sternum, 
which is doubly emarginuted posteriorly, and otherwise more approximates the form of 
tills important portion of the skeleton of the CharadriadtCy while the tongue also is 
broad and flat, with a thin serrated tip, and the muscular coat of the stomach is consi- 
derably developed, — particulars at variance with the type of Caprimulgideo^ hut which 
I only now briefly advert to, since I have not lately procured an example of the latter 
family with which to institute an anatomical comparison. Upon the whole, I have 
arrived iit the opinion that the Pratincoles arc more nearly related by affinity to Capri~ 
mulgida: than to any other family in the class, but I hesitate as to whether they should 
he actually included therein, though, if so, I think that they should be regarded as at 
least constituting a very distinct sub-family, apart from the nocturnal genera, and thus 
1 incline provisionally to arrange them. 

Rkptilia. 

All that 1 have to notice, in this class, among the donations of the past month, con- 
sist of two specimens of Testudo geometrica, very young, which were packed with the 


Caprtmulpujt. (Egotheles, Podargus. Steatnrnis, Nyclibitu, 
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other specimens received from Lieutenant Tickcll ; and a small banded Gymmdac- 
tylus^ from Afghanistan, nearly allied to a species formerly transmitted to the Society 
by Lieutenant Tickell from Midnapore, and for which \vc are indebted to Dr. Thom- 
son. This I shall characterize when I come to notice certain others of the Gecko 
tribe, which 1 am now trying to collect. 

Pisc&s. 

For the only specimen of a Fish, the Society is under obligation to Dr. Spry, who 
has presented us with a small recent example of Zygoma laticitps^ Cantor, (‘Quar- 
terly Journal of the Calcutta Medical and Physical Society,' for July, 1H37, p. 310, 
and beautifully figured at p. 318) it was taken in the Huoghly. 

Mollusc A. 

The interesting scries of Chiisan Shells presented hy Dr. Cantor to the Society, 
have already been enumerated in his letter, and accordingly need only here to be 
thus briefly mentioned. 

Those presented by M. M. Liautaud and Iteymoncng, consist of the following 
species, of which such as are marked with an asterisk, bear the names with which 
those gentlemen have favored me • in deteriiiining some of the others, 1 have received 
the kind assistance of Dr. Cantor . — 

From Toulon, 

♦ Natica aistantu. 

• HrUx vai^iahilts. 

• Papa cineren (Mink **) 

* maculata. 

* Cyclostoma mavulatum. 

From Algiers, 

* Buhmvit dt'coUutus'j Druparuaiid. 

From Tenerifte, 

Caracolla pyramidally. 

From Acupulcu, Mexico, 

Fissurella ^ 

From Panama, 

Jiulimuy f 

From Guayaquil, Equatorial America, 

* Bulimus depunGf Sowerhy 
From Monte Video, 

Planorbis ? 

From Lima, 

• Physa Peruviana^ Sowerby. 

From the Sandwich Islands, 

Bully fasciata, Lamarque. 

From Bone Bay, Ascension Island (of the Carolines), 

Bulimus ? 

From the Phillipines, 

Bulimus gracilis. Lea, Trans. Am. Phil. Soc, (n. b.), VII. 458, and pi. XL, 
fig. G ; being the third or white variety described by that naturalist; Luqonia. 
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Helix' (jiyantea . liiujonia. 

H. polijchroa^ Sowerby, P. Z. S.^ 1841 » 87, suligenus Cochluganay cic F. ; Bullmus 
virido-striatus^ Lea, loc. ciY., an/e, p. 456, aud pi. XI. fig 2. 

//. luieo-fasciatat Lea, Ibid. p. 462, and pi. XII. fig. 13, but of a less flattened 
form than is there represented : Puerto Galera. 

Cyclostoma Woodianum^ Lea, Ibid. p. 465, and pi. XII. fig. J. 

Mytilus ? (Brackish water. ) 

From J, G. Heatley, Esq., I have the pleasure to acknowledge the presentation of 
a large and interesting collection of Shells, chiefly marine, procured Iroiu both the 
Asiatic aud Australian shores of the Indian Ocean. The number of species comprised 
ill this collection is fur too great for me to attempt a catalogue ot them on the present 
occasion. 

In SECT A. 

A valuable box of Insects, collected in Afghanistan, and especially interesting trom 
the attention which has been alike bestowed on all the orders, has been presimted to 
the Society by Dr. Thomson. Tlic general character of these, 1 may briefly remark, 
and as may be supposed, is European, with an admixture of tropical forms, analogous 
to those found on the Himalaya. A variety of British species occur, and among the 
very few Lepidopiera sent, are included the extensively distributed Cynthia cardui, 
little Polyommaius Alexis veruSf which the Society also possess from Kumaon, 
liipparchia Meyeera^ of which also we have a Kumaon example, other species of 
this group — one common in the vicinity of Calcutta, and a handsome white>bordered 
species allied to H. Semele^ — a Thecla^ which appears to be the European Bcetica 
figured b> Boisduval, Thestia Pirene^ Sphinx convolvulus^ the domestic Bombyx tnori, 
and five or six other .species undetenmiied. The number of Hyme.nopteray Coleoptera^ 
Orthopteray and even Diptera, as well os HemipterUy is considerable ; but 1 cannot at 
present do more than notice them thus generally aud briefly. 

Again congratulating tlic Society upon the extraordinary number of donations with 
which It has been lately favored, indicative of the rapidly increasing interest taken in 
its Museum, and which, it may readily be conceived, has found me pretty ample 
employment in determining so many species as have been enumerated, not to mention 
various others, it now only remains to subscribe myself, 

Sir, 

Your mosi obedient Servant, 
Euwaud Blyth. 

Accompanying plate Figs. ], 2, 3, Skull of undcscribed BoSy from the Keddah 
Coast, in the London United Service Museum (vide p. 447); 4, occipital view of 
Gauur's Skull; 5, Horns of the Banteng, or Wild Ox of Java (p. 446) ; 6, Head of 
Cervus niyevy Blainville, from one of the late Dr. Buchanan Hamilton’s draw- 
ings.-— E. B. 


Museum of Economic Geology. 

Read the following report of the Superintendent of the Museum of Economic Geo- 
logy on a specimen of Limestone, from Darjeeling, referred to tbo Museum by 
Lieut. BiiooMh, aud his report on the Museum for April, 1B4S. 
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H. ToRRKKb, £sa. 

Secntlarff, Asiatic Society, 

Sir,— 1 Ijttve to report upon the specimen of limestone from Darjeeling referred to the Museum 
b}' Lieutenant Broonui, that it is a very jmre etalagmitic limestone, containing ninety-eight 
per cent, ol pure carbonate of lime, the remainder consisting of traces of iron, minute portions of 
silcx, and some animal and vegetable matter, to which its colour is owing. 

S. Oil a large scale, the produce may be somewhat less if it is found that fragments of other 
rocks arc imbedded in it , ours having one or two small fragments of common serpentine ; but this 
will make but little diflcrence in its value as a useful limestone. 

3. As this is BO very pure, and diflers so much from the kunkurs in axipcarancc, and by the 
absence of silcx and iron, I have called it a stalagmitic limestone. If found in a cave, it is possible 
the original rock may not be far otf, and that organic remains will be found beneath the lloor of tho 
cavern ; butli should he carefully searched for. 

1 am, Sir, 

Your ubedt. servt. 

Calcutta, \th May, 1312. 11. hiUuiNaTON, 

Superintendent, Museum Economic Geolmjy. 


Report of the Superintendent of the Museum of Economic Geology for the 
month of April. 

Museum Economic Geology . — We have nothing to report here for the iircsent month, it being use- 
less to undertake any arrangemeui when we should have to break it up again in tho axiproaehing 
removal of our <‘ascs t<j the rooms downstairs which are to be appropriated to them, and tlicse 
must first undergo considerable repairs. 

I have drawn ux) a Circular, explaining in a poiiular style the beneficial objects of the institution, 
with its wants, which our Secretary has sent to the Press, and 1 hojic it will be ready to be sub- 
mitted at our next meeting 

Geologtcal and Mineralogical J)epar(nienis.—We continue our arrangements here, and X am glad 
to rexiort amongst them, that after a persevering search, the recovery of sixly-cight sx>ecimens out ol 
seventy-seven, compri.sing the splendid and unique chronological scries of Lavas from Vesuvius, 
from the Cabinet of the King of Naples, which was xircsented to the Society by our lute President 
the Honorable Sir Edward Ryan. The catalogue of this scries, with a translation, is in the hands of 
the Printers. In anticixiation also of our now receiving Cai>t4in Herbert's catalogues from Mr. 
Batten, 1 have commenced arranging his series according to their numbers. ' I am also pro- 
ceeding with the large Geological scries mentioned in iny lost. 

Museum Economic Geology . — The donations have been two bottles Sulphur water from tJie While 
Suljiliur sx>rings of Grecnbriar County, Virginia, by the Agricultural Society. 

A Bxiecimen of the best Genuau Lithographic Stone, from Messrs. Balliii and Co. 

Geological and il/iacra/ogicat.—- A specimen of silicilied wood from Van Diemen’s Laud; and 

A stalagmitic ball from Chirra Poonjee, from h'. Heatloy, Esq. 

U. PCDDINGTON, 

30/Xi April, 1842. Superinlendcnt, Museum Economic Geology. 

For tlicse Prcsentatioiis and Contributions tbe thanks of the Society were accorded. 





: *? Insiructtons for Insect Collectors* By V. Tbboear, Esq. ^ 

,t ' ’ . '(f ■ 

^ j Entomological collections are now-a-days rather numerbus in India, 
^a^d fvfrould be more so, if the mode of preserving insects were generally 
I known; ^ .There are many better qualified than myseE to give in-' 
"stmctioBs on the subject, but as the few directions 1 am able to give 
Way be useful, I do not hesitate to offer them for the Journal. Inde- 
’pendent of its scientific value, a well-preserved ^collection of insects 
;iB an object of attraction and interest to the most apathetic; the 
Elegance and brilliancy of colouring, in some equalling the rainbow 
'hues of the most beautiful birds ; and the shapeless” shape of others, 
m which they exceed, perhaps, the most fantastic formed monsters 
of . the deep, with the wonderful variety of both colour and form, 
r create those agreeable sensations of surprise and admiration, which 
constitute a large portion of the feeling called pleasuieu Such a collec- 
tion is not to be formed without trouble and attention, and if the 
Tiecessaiy share of the former be bestowed on the first preparation and 
lotting up, but little will be subsequently Inquired. The great annoy- 
ances are damp and insects; the former is avoided by making the 
cases of dry wood, well varnished, or painting them in dry weather, 
* 

\ * There is a paper ** On the preservation of objects of Natural History, in the 4th 
vbl, of the Journal of the Asiatic Society, by Dr. Pearson, an excellent authority on 
•11 ouch subjects. ' 

No. 12$: New Series, No. 42. . 3 r 
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and keeping them in a dry place; attacks of the latter are prevented 
by the application of arsenical soap, and having a quantity of camphor 
constantly in the cases ; but this last is an expensive article as it readily 
evaporates, and some cheap and efficient substitute is a desideratum. 
The articles a collector must be supplied with are, pins, arsenical 
soap, a pair of fine pointed scissors, a lot of bristles from a large paint- 
ing brush, a solution of lac in spirits of wine, a hand net, a collect- 
ing box, a drying box, and glazed preserving cases. 

The pins are made expressly for the purpose in England, France, and 
Germany, and are, there, very cheap ; their sizes are various, from one 
inch and a half to three inches long, and of corresponding thicknesses ; 
they are absolutely necessary, for the common pins are too short even 
for middling sized insects, and too coarse for smaller ones ; another 
great advantage in the proper pins is, their allowing the insects to 
be kept at a distance from the bottom of the box, by which they are 
'removed somewhat from damp, and placed out of reach of any insects 
which may breed in the lining. 

Arsenical soap is easily made according to the recipe given in 
Dr. Pearson’s paper. [Vide p. 478.] I have made it with native soap, 
which if of good quality, loses its offensive smell when mixed with the 
other ingredients. 

The bristles are very useful for strengthening such insects as from 
slenderness would be liable to break, and for joining broken legs 
or antennse ; for the latter purpose a bristle dipped in the lac solution 
is inserted lengthwise into one of the pieces, leaving enough to go 
similarly into the other piece, the rest is cut off, and then the two 
joined together. For large insects a slip of bamboo peel is better, 
as being stronger, and in some cases cotton must be wrapped round it 
to give the size and shape of the body. 1 would generally advise 
the use of one or the other. 

The lac solution is made by pouring on the pounded lac a quantity of 
strong spirits of wine, and placing it in the sun (close corked) till 
dissolved ; it should be thick, and is useful in joining broken insects, 
and fastening on limbs. 

The net is of gauze, eighteen inches long, and sewn on a wire or 
rattan ring one foot diameter, the handle of any convenient length. 

The collecting box which 1 use is tliirteen inches by eleven, and three 
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inches deep, a pane of glass forming the front, and divided in two 
by a partition, which is again crossed by two others, making six divi- 
sions in all, each having a door one inch in diameter, closed by a disc 
of copper which swings on a small screw ; each division opens behind 
also, to remove the contents, the door there being the whole size of the 
division. A box with many partitions is also very useful for sending 
to a distance, allowing each insect to be kept by itself, preventing their 
injuring each other, which they would do if many were jumbled to- 
gether. It is a very bad plan to let the native collectors pin the insects 
as they catch them, for it is sure to be ill done, and moreover, as little 
pain as possible should be inflicted.* 

Any box will do to dry the insects in, provided it excludes light and 
ants, the former having a very injurious effect on colours, particularly 
of Lcpidoptcra, which lose much of their brilliancy even from com- 
mon daylight, and the cases containing them should therefore be 
kept covered. The form of cabinet is a matter of taste, but I thin]^ 
none will be found better than the one contrived by Dr. Pearson, 
for the Museum of the Asiatic Society. When open, it shews four per- 
pendicular rows of boxes; of these two rows are in the body of the 
cabinet, and one row in each of the doors, the latter being made 
deep enough to receive them ; when shut, the boxes in the doors face 
the others, and thus light and dust arc excluded, and the contents of 
the whole exhibited at once when required. The individual cases may 
be of any convenient size ; my own are twenty-two inches by sixteen and 
three quarters, and half an inch deeper than the longest pin ; the top 
half fits into the bottom by a rebate three-quarters of an inch broad. 


♦ A word or two on the “ cruelty” of which Entomologists arc accused. If by that 
word is meant ” infliction of pain,” 1 must plead guilty, but who arc the accusers ? 
Surely not you, my good Sir, who boast of the forty brace of snipe, or the fifty ditto 
quail have fallen before you. Nor you, my dear Madam, who, since this day last year, 
have delivered to the tender mercies of the cook, heaven only knows how many times 
365 sheep, ducks, geese, fowls, &c. &c. — **Oh! but that was necessary” — indeed! 
** we’ll argue the point” some day, or if my accuser be of Wordsworth’s “ creed,” 
That every flower 
Enjoys the air it breathes ; 

then arc we equally guilty ; for believe me, the fragrant' rose which Chloe received with 
such a smile and blush— did, when you plucked it, 

Feed a pang as great 
As when a giant dies. 
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and the box opens at about half its depth ; the sides arc five-eighths of 


Q 


an inch thick, and the bottom a quarter of an inch, the 
former well varnished, and the latter painted, inside and 
outside ; if made in dry weather no injury is to be feared 
from damp. A single pane of glass is best on all ac- 
counts, and when let into the top, a slip of paper should 
over the edges of tlic box and glass, and a beading 
screwed on it. The bottom may be covered with cork. 


be pasted 
nailed or 

(which is good, but dear,) sola, or wax; the sola is prepared in 
sheets in Calcutta, and the paste used should always have some 
sulphate of copper dissolved in it ; wax is excellent for the purpose, but 
(here) very dear. I have two boxes lined with it, and have not yet 
found any uninvited** insects in them, while many have appeared in 
those with sola; the commonest wax is the best, as its strong smell 
may be in its favor, and it is cheapest. To line the box place it as level 
as possible, melt the wax, and pour it through a coarse cloth ; it will, 
(if at a proper heat,) spread all over the box, which must be moved 
as required, if not quite horizontal : one-fourth of an inch is thickness 
sufficient, and all but large and heavy insects may safely be trusted 
in it, even with the boxes hung against the wall. 

When an insect is caught, the first operation is to kill it, which, with 
all but Lepidoptcra, may be performed by putting them in spirits of 
wine, or into a tin box placed in boiling water; large ones may be 
thrown at once into the water, which kills them instantly without 
injury, but this mode is for those only of strong make and dull colours, 
at least I have not ventured to adopt it with any but such. Butterflies 
and moths die on pressure of the thorax below the wings, taking care 
not to squeeze so hard as to burst it. 

When dead they are to be cleaned, which in very many species is 
best done by raising, the wing cases and wings, and removing the soft 
skin underneath ; the whole of the entrails must be taken out, and the 
shell wiped with cotton; diluted arsenical soap is now to be applied 
with a camel hair brush, and some should be thrust into the thorax 
and head also if possible ; close the wings and elytra, and through the 
right one insert a pin of fit size, bringing it out between the legs; 
about half an inch of the pin must be left above the insect for the con- 
venience of holding it, and the whole length should be such as to keep 



1842.] 


A few Instructions for Insect Collectors. 


477 


the legs well clear of the bottom of the box, and allow a good hold in 
the lining. Those species in which the upper part of the body is expos- 
ed, must be opened below, cither by a longitudinal cut, or removing a 
triangular piece ; if the body be soft, the bristle or slip of bamboo put in 
it is to be wrapped with cotton to its size and shape, and the skin care- 
fully placed over it ; this is particularly necessary with tlie Orthoptera 
and Neuroptera, which, otherwise, lose very much of their natural ap- 
pearance. The Colcoptera alone are pinned through the clytrum, all 
others through the middle of the thorax, and there are many of every 
order too minute to admit of being stuck either way. Dr. Pearson uses 
a strip of quill, one end being inserted between the rings of the abdo- 
men, and through the other a pin is run ; but as the quill is 

liable to curl and twist, I prefer using a bristle or line pin, 

which is placed in a piece of cork, and / ^ by having the lat- 
ter one inch long and quarter inch square, three or four small insects 
may be put side by side on one pin ; | | | | ^ bottle cork will 

make several slips. The legs, wings, | ^ and antennse, are 

to be placed in their natural position 1 I I i by pinning the in- 

sect to a loose piece of sola, brought conveniently near tlie body 
of the insect; the feet arc fastened down by pins bent to a bayonet 
shape, or by slips of card pinned over them, which latter are also 
used to retain in a proper manner the wings of butterflies, &c. For 
Lepidoptera, the sola to which they are temporarily attached, should 
have a long hollow to receive the body, that the wings may lie 
quite flat ; the upper pair in butterflies and some moths should be carri- 
ed well forward to expose the w'hole of the lower ones, and may 


be held so by fine 
them. In those moths 
wholly hidden by the 
would recommend that 
forwards, and the latter 



as to shew the body, as in the following sketch ; this 
method exhibits the natural form of the insect, as 
well as the under-wings, which are often very beau- 
tiful. 


pins stuck through 
whose under wings 
are upper in repose, I 
the former be drawn 
opened so much only 

rrl-v. Jrr\ 


Wm 


re 5 


When the insect is pinned, and its limbs properly arranged, it is to be 
placed in the drying box till sufficiently rigid to allow' of removal 
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to the preserving cases. I do not advise sun-drying, as it often causes 
a shrivelled appearance, particularly with soft-bodied or delicate insects. 

In the cabinet, they ore to be kept as far from the lining as possible, 
and the feet should on no account be allowed to touch it. 

Insects are sometimes preserved in spirits, but I have always found 
them liable to become mouldy when subsequently set up in boxes, which 
however may have been from the weakness of the spirits used ; when 
the plan is adopted, I would advise their being cleaned out as elsewhere 
mentioned. Large insects with strong mandibles should not be put 
alive with others, as they will probably destroy their legs or antennae. 

Practice will suggest many minutiae which I omit. The directions 
given will, I am certain, be found useful to those who wish to commence 
a collection, but do not know how ; it is rather tedious work at first, but 
facility is soon acquired, and as the number of speeimens increases, 
the labour is forgotten. A few boxes full have such a satisfactory ap- 
pearance, that the pursuit will certainly be carried on with redoubled 
activity, and perhaps a taste for Natural History in general created, 
employing pleasantly time, which may otherwise pass but heavily. 

Books on Entomology are expensive. I would recommend ''Westwood's 
Text Book,” as a cheap and useful work for a novice, and Boitard’s 
" Manuel D*Entomologic,” which is an excellent aid, as it gives a descrip- 
tion of some thousand species, and contains an analytical table, by means 
of wliich the species to which any insect belongs, can be soon found. 

Recipe for preparation of arsenical Soap, — As. S, Journ. Vol. iv. p. 462. 

Take of Arsenic in powder, 2 lbs. White soap, 2 lbs. Salts of Tartar, 
12 oz. liime in powder, 4 oz. Camphor, 5 oz. 

Cut the soap into thin slices, and melt it in a little water or spirit of 
wine over tfie fire ; then add the salts of tartar and the lime. Take 
the mixture off the fire, and add the arsenic, taking care to mix it well 
by trituration in a mortar, or other convenient vessel ; and when nearly 
cold, mix in the camphor^ previously reduced to powder by the help 
of spirit of wine. When thus made, keep the arsenical soap in a glazed 
earthen pot, or a wide-mouthed bottle, and when used, dilute it with 
water to the consistence of cream. 

The principal materials for both the above preparations may be pro- 
cured in every bazar in India. 
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The cases appear to be the same in the plural, but a is sometimes added to nouns ending in a consonant, as Keema, 
houses.*' Keemapung^ to houses/’ she signifying all, is likewise added to denote the plural, but it is most generally 
omitted. 
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The first person singular of the Perfect, is formed by adding “ ok, ek, ook or uk,” to the imperative singular, if it end 
in a consonant ; but should it be a vowel k or roh is added. 
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SoDgzha, to go, Tacba, to give. 

Gna, Song, songa, to go, Tat, I did give. 

Keot, Song, songe, &c. Tat, Thou, &c. 

Phaee, Song, Tato. 

Net, Song, . Tat. 
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The passive is formed by the perfect participle and the auxiliary verbs, yozha^ to be ; and songzha, to go ; I have only 
discovered two tenses. 

Chorzha, to hear. Present. Barzha, to burn. 

Chorka yoon, I am heard. Barga yoon, I am burned. 
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Note on the Passes into Hindoostan from the West and North^westy and 
the use made of them by different Conquerors, 

The following Note wa? prepaied for official une and reference, rather than for the 
prosecution of literary and scientific researches; the interest attaching to the subject 
at this Juncture, will excuse its publication iu tins shape, without that full citation of 
authorities and elaborate comparison of statements, which in a more formal Essay migh|, 
bo expected, and for the complete satisfaction of the learned on controverted points 
would be indispensible. — H. T. 1*. 


The river Indus has always been regarded as the natural boundary 
of India, but its valley is within that country ; the real boundary is the 
range of mountains that shuts in the elevated plains and arid deserts 
of Afghanistan. ♦ 

The Indus, after a course of near 500 miles to the north-west, wash- 
ing the northern foot of the Himalaya, and fed by tributaries from the 
north and south, breaks through that chain after receiving the waters 
of the Gilghit valley from the N. W. The slide of one of the moun- 
tains of the pass submerged that valley about a year and a half ago, 
and the accumulated waters, reopening suddenly the closed passage, 
produced a most destructive inundation, (the rise at Atuk being no 
less than sixty feet,) which sent a back stream seventy miles up the 
Kabool river. The Government wished to have this convulsion of 
nature examined, and Dr. Jameson was deputed, with the assent of the 
Sikh government, to follow the river Indus up for the purpose ; but the 
insurrection of the Afghan tribes defeated this intention, and we have 
consequently no intelligence to be depended upon of any of the passes 
north of Atuk, where the Kabool river flows into the Indus.* 

* Mons. Court, an intelligent general of the Sikh array has, however, given the 
followhig list of the ferry points of the river above Attock ; 1. Bazar Hound; 2, 
Monari; 3. Pehoor; 4. Nachhee; 5, Kabbcl; 6. Chitubha; 7, Amb; 8. Durbund; 
9. Chuturbdhi; 10. Mabara; 11. Toohara; 12. Morer; 13. Didel; 14. Kamache; 
15. Buhor; IG. Pachetlehi; 17. Guciidoo; 18, 'Mateoal; 19. Buttera; 20. Jendial and 
Manial; 21. Kalchij 22. Palespaton; 23. Pohongoojee; 24. Koonchir; 25. Jallcoot. 
We know further that Fateh Khan Vuzeer, carried a force by Durbund and Mozuf- 
fiirabad to relieve his brother in Kashmeer, before that valley submitted to Ruujeet 
Singh. Mahmood of Ghuzni also went by the same route into Kashmeer, and from 
thence made an expedition into Kashghur. These routes, however, are only open for 
a few months of summer, and are not likely to be chosen by an invading force aiming 
ut the conquest of India. 
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At Atuk, the ludus is considered as entering the plains of Hin- 
doos tan, but it is a mistake to consider the navigation as extending 
to this point from the sea. The river is a torrent for a hundred miles 
further to Kalabagh, where it passes through a low range, full of salt 
mines, that runs across from Koh&t to Pinddadur Khan on the Jhilum, 
and in crossing the Punjab, the route from this latter place to Atiock 
is through a hilly country. From the Indus to Kabool, the ground rises 
to upwards of 7,000 feet above the sea. The Hindoo Koosh is to the 
north, and another snow^ range, called the Sofed-Koh, to the south 
of the valley, and the spurs from both meeting at the rivcV, leave 
successive passes, and beds or basins, of which former the Khyber, from 
its breadth rather than height, is the most famous. The Jalalabad 
basin is on the other side of the Khyber pass ; between it and the fertile 
valley of Kabool, there are eight other passes, and the road leads aw^ay 
from the bank of the river to the south, because tlic passage is easier 
where the spurs join the higher range. 

The Soofed Kob, or southern ridge of the Kabool valley, is a spur 
of the Hindoo Koosh, which, shooting out at a point west of Kabool, 
divides the sources of that river from the stream that waters Ghuzni, 
and tiience sending one branch southward, (which extends even to the 
sea,) runs due cast to the Indus, and terminates in the Koh^t. country. 

Tliis ridge is crossed about nine miles north of Ghuzni, at an ele- 
vation not much exceeding 9,000 feet from the sea, and conse(iiiently 
only 1,000 to 1,200 feet above the level of Kabool and Ghuzni ; but it 
is much more elevated in the eastern branch, south of the Kabool valley, 
wdiere it is called the Soofed Kohy white or snow^y mouutuin, because 
so seen throughout the year. Close along the southern root of tlie Sofed 
Koh, is a road called the Buhghish route, communicating with both 
Kabool and Ghuzni. It has not yet been explored by any British officer, 
but was proposed to the troops at Kabool as to be followed on their 
retirement, in order to prevent their junction with General Sale at 
Julalabad, wdio had not submitted. The route was rejected as im- 
passable at the season, (January,) because of the necessity it im- 
posed of crossing the Sofed- Koh. 

This route has a communication wdth Kohftt, and with Banoo and 
Kala Bagh, at which latter place, or a few miles below, the river 
it follow's joins the Indus. 

4 D 
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Next below the Bunghish route^ is that of the Gomul river from Dera 
Ismail Khan. This route comes in to the Ghuzni valley from the 
south-east, and through Zoormut, east of Ghuzni, has a communi- 
cation also with Kabool. 

The Gomul route was followed by the late Lieut. Broadfoot of 
Engineers, and we have a survey and report upon it. 

Dera Deen Punah, below Leyra, is the next point of the Indus, from 
which there is a known route into Afghanistan. It is on the straight 
line from Feroozpoor to Kandahar, and the pass ia south of the 
Tukht-i-Suleeman, the highest pinnacle of the Sulimani range. It 
has yet been traversed by no British officer, but a route is marked in 
most maps as laid down from native information.^ 

Next below Dera Deen Punah, is Dera Ghazee Khan, the routes 
from which place westward are equally unknown. This tract of 
country is under the government of Sawun Mul, the Sikh soobah of 
^ Mooltuii, whose disposition has not been considered sufficiently friend- 
ly, to warrant either the use of its passes, or any attempts to improve 
our intelligence respecting them. Below Dera Ghazee Khan, the 
Sulimani mountains take a sharp turn westward, away from the Indus, 
and there is an indent of triangular shape, at the apex of which is 
the Bolau Pass to Quetta, The low ground is fertile and well watered 
under the hills, but is separated from the Indus by a sandy Desert 
of about ten or twelve miles breadth, in which the rivers of Dadur, 
Lehri, and Gundava lose themselves iu the dry season before they reach 
the great stream. This tract is the valley of Kuchchee. 

The notices to be obtained from history of the use made of these 
passes respectively in the different expeditions into India, are extremely 
scanty; the historians generally giving only the date of departure 
from the different capitals, and the places attacked iu succession, with 
a detail of personal adventures and exploits in the actual fights. 

Passing over the progress of Moosulman conquest through Khorasan 
and Transoxania to Ghuzni and kabool, we find Subuktugeen esta- 
blished at those Im^o places, and contending with the Hindoo Rqja of 
Lahore, (Jypal,) for the possession of Lughmau. The Hindoo Raja 

* It has bean stated, that Lieut. H. Marsh of the Cavalry, came from Kandahar 
to the Indus by this route, but 1 have never seen any notice of the line of road fol- 
lowed bv this ofiiccr. 
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was the assailant, and suffering from rain, retired from Lughman upon 
a composition, the surrender of fifty elephants being one of the terms. 
The Raja, however, was not yet disposed to yield, and returned with a 
large army of Hindoo allies, stated to have exceeded 100,000 men. 
Subuktugeen defeated Jypal again in the Lughman or Julalnbad valley 
towards the end of the tenth century of our a'ra, whereupon the tribes 
of that valley, and of the Khyber, submitted to the conqueror, and the 
Lahore authority ended at Peshawar. 

Mahmood, the son of Subuktugeen, made twelve expeditions into 
India; the first ten of which were entirely directed against the Hiii' 
doos of the Punjab and Mooltan, and the tenth ended in the final 
establishment of Moosulman sovereignty at Lahore. Kanouj on the 
Ganges, and. Muthra on the Jumna, were the limits of Mahmood’s 
marches in these expeditions. Ilis twelfth an(^ last expedition took a 
different direction. 

Starting from Ghuzni on the 12lh October 1025, a. d., Mahmood 
reached Mooltan in a month and five days, and there having got to*' 
gether 20,000 camels, he inarched across the Desert to Ajmeer, 
whence he turned south, and taking a fdace called in Feriskta^ Nihur- 
wala,* and in tlu* Foznt-oossvfa Bhiiwara, he reached Somnat on the 
sea-side close to Patun in Goozrat, in January 1026 a. d. The 
city and temple were sacked, and Mahmood remained upw^ards 
of a year in Goozrat, when his army being weakened by disease 
and desertions, he found a return by the route he had come impos- 
sible. He accordingly marched west to Sindh, and being overtaken by 
the hot season, suffered exceedingly before he reached Mooltan, ‘ In 
this expedition, and in another immediately following, to punish some 
Jats of the Mooltan district, he seems to have used the straight road 
from Ghuzni to Mooltan ; viz. that by the Gomul, for he could not other* 
wise have reached the latter place in a mouth and five days. None of 
the historians, however, say by what route he did march on cither 
occasion, the omission of any mention of Kabool, Peshawur, &c. or of 
other intermediate places, combined with the shortness of the time 
allowed for the journey ; being the proof relied upon for the fact, that 
he came direct by the Gomul route. 


Mr. EJfihinstouc calls (Ins iilacc Arihalwara 
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The subsequent expeditions into India from Ghuzni, being in support 
of the dominion thus established at Lahore, and extended afterwards 
to Dehli, and even into the Dukhun, were not hostile in their traverse 
of the passes of Afghanistan. 

The overwhelming irruption of Chungeez Khan, is therefore the next 
event in history to be noticed in connexion with these passes. 

Chungeez Kiian is said to have brought from Mongolia as many as 
700,000 fighting men, and his army must have been immense, for de- 
ttachraents from it made expeditions, exceeding in daring and skill, every 
thing we read of since the march of Alexander to India. He entered 
by Toorkistaii, where his son Joqjee Khan, with an advance guard, 
fought w'ith such determination the whole army of Mohummed Shah 
of Kharizm, ns to induce that prince to yield the open plain, and betake 
himself to the defence; of his cities and fortresses. The principal seats 
of this king’s dominion were in Mawur-oohNuhur, that is, in the 
country between the Oxus and Jaxartes, (the Anmo and Sir rivers,) 
but the whole country from Ghuzni and Kabool, to the mouths of the 
Wolga, owed him fealty and allegiance, direct or tributary. 

Chungeez Khan advanced himself to Bokhara, sending two de- 
tachments under his sons to take Otrar, the principal city on the 
Jaxartes on his right, and Khojund and other places in Furghana on his 
left. He was rejoined by them at Bokhara, after they had reduced all 
the places on that river, so as to secure that base for future operations. 
In A. i>. 1219, Chungeez reduced and utterly destroyed Bokhara, 
Samarkand, and Bulkh, and while he proceeded against the last named 
place, passing by and destroying Turmuz, he detached two of his sons 
against the capital of Kharizm, then called Orgunj, which they reduced 
after a long siege of seven months. He had thus the whole line of the 
Oxus at command. His generals had some years before overrun the 
trhole of Kashghur and Yarkuiid, and had followed up and slain the 
chief of the hostile tribes of that region at Sir Kool, the source of the 
Oxus, so that his Banks were quite secure. 

From Samarkund, Chungeez had detached a strong army, stated 
at 80,000 horse, to follow Mohummed Shah into Persia. This de- 
tachment admitted Merv, then a place of great consideration, to a 
composition, and advanced to Herat. The governor, Khan Malik, 
submitted, and two of Chungeez Khan’s generals, Zena or Juna- 
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noyau and Suveda Bahadur, received the submission, and turned 
towards N 3 ^shapoor and Persia. The third who followed the other two 
was not satisfied, and insisting on the possession of the citadel, stormed 
the town, but failed in the assault and was killed. From Bulkh, 
Chungeez hearing of this disaster, despatched Toolee Khan with a 
large force, who reduced and established governors in both Merv and 
Herat, and rejoined his father during his siege of Talikan. Julal- 
ood-decn, son of Moburamed Shah, had by this time retired to Ghuzni, 
and, uniting in his cause all the Afghan tribes, promised to make 
head against the Tartars in the difficult field of Afghanistan. Chun- 
geez marched against him from Bulkh by the road of Talikan, 
which place cost him a siege of seven montlis. Seeing the importance 
of cutting off the Afghans from Persia, where Mohuinmed Shah also 
threatened again to make head, Chungeez sent a second detachment 
of 30,000 horse from Talikan to Herat undef three now generals. 
These advanced from Herat to a place called Sugil, hy Abool Ghazed 
Khan, and supposed to be Kandahar, but 1 rather incline to think it may 
be Sakhir, the capital of the Ghor country, then a city of great con- 
sideration, or if not Sakhir,* some place on the Ilelmund, for a river 
is specifically mentioned. Julal-ood-deen advanced with all the troops of 
Afghanistan, and giving battle to Chungeez Kiian^s generals while 
engaged in this siege, defeated them with great loss and relieved the 
place. The Afghan chiefs, however, quarrelled about the booty, 
and one gave the other a box on the ear,f which led to two 
principal chiefs deserting from Julal-ood-deen’s army, one of whom 
retired to Kurmaii in Persia, while the other, Khan Malik, went 
back to Herat. In the mean time, Chungeez Khan had taken 
Talikan, and advanced to Iriderab, which detained him another month, 
and it was here that he heard of Julal-ood-deA’s victory. He imme- 
diately advanced by Bameean to Kabool, but lost a favorite grandson, 
(son of Oghtaee Khan,) at the siege of the former place. Coming 
suddenly upon Ghuzni, it was yielded to him, and he learned that 
Julal-ood-deen had made for the Indus river only fifteen days before 

* The Ro^ut-oofi-sufa calls the place Valiban, and says it was on the river Baran. 
This book is a compilation of high authority made by Ameer Aleu Khan, between the 
years 1444 and 1406 a. t>. 

t The llozut-oos-sufa says, a blow of a whip. 
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he arrived. Tliither he was followed by Chungeez with such expedition, 
as to be overtaken and defeated before he could effect a passage. Julal- 
ood-deeii swam across the river with only one or two attendants in 
sight of the conqueror, whose admiration was much excited by the feat. 
The site of this battle, which was the limit of Chungeez Khan’s 
irruption in that direction, is not known, nor the routes by which he 
and his enemy marched for the river, but they must evidently have been 
in the line east or south-east of Ghuzni; and the Gomul pass w'as 
therefore most probably that foll6wed by Chungeez, while Julal-ood-deeu 
went either by the same, or by that which debouches upon Dera Deen 
Puuah. 

For the punishment of Herat, Chungeez now sent a third force 
of 80,000 horse, which taking the place after an assault of six days, left 
only sixteen persons alive of the entire population. Chungeez returned 
northward by Bulkli after his victory on the Indus, but was com- 
*pelled to send back Oghtaee Khan, his fourth son, to quell an insur- 
rection at Gtiuzni, and to destroy that city also, wdiich had been saved 
hitlierto, because it had submitted upon capitulation. All these oper- 
ations were completed in four years, between 1219 and 1222 a. d. 
inclusive, and this wonderful conqueror returned in the last of these 
years, in order to complete the conquest of China, which he had effect- 
ed only as far as the great Yellow River before he entered Kharizn). 
He died, leaving the remainder to be achieved by his grandson. He 
was met on his way back by his generals, Juna Noyau and Suveda, w ho 
from Herat entered Persia by Nyshapoor, and destroying Toos, Ilurna- 
dau, and all the cities that resisted in the north of Persia as far as Kur- 
distan, turned round thence by the west of the Caspian, and forcing 
the Durbund Pass, made good their march to the Wolga, and thence 
across the Kipchak Desert to Khiva and Kharizm, where Toolee Khan, 
a son of Chungeez, was firmly established as ruler. As long as 
history lasts, the astonishment of the world will rest on these acliieve- 
ments, imperfectly as the particulars are known. 

We come now to the no less wonderful expeditions of Ameer 
Tymoor, commonly called in Europe Tamerlane, or Tymoorlung. This 
conqueror was originally a petty chief of Mawuroonuuhur, but raised 
himself by the daring and active part he took in the troubles which 
in bis youth distracted that region. Toghluk Ty'moor, of the Chungeez 
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family, was induced by these troubles to invade the country from 
Kashghur. After a spirited defence, Tymoor and Ameer Hoosein, 
who W'ere then friends and associates, w’ere driven into Kharizm, but 
on the retirement of Toghluk, they returned and drove out his son 
Khoja Ilias. Shortly after the two friends quarrelling, Tymoor de- 
feated and slew Ameer Hoosein, and so became sole master of all 
the country between the Oxus and Jaxartes. He now made successive 
inroads into Persia, Russia, (wherein he penetrated to the White Sea, 
in a latitude at which the sun never sets,) Mongolia, Georgia, and 
Baghdad. After thirty years of ravage in all directions, he determined 
on the invasion of llindoostan, being then npw'ards of fifty* live years 
of age. Ilis chiefs at first were averse to this expedition, on the ground, 
as Tymoor himself quaintly writes in his memoirs, that their race 
would be lost, and their children would speak Hindee, but he recon- 
ciled them to it, and having got possession of Herat and Kabool by a 
mixture of “ nurmee and gurmecy^ mildness and severity, he sent hitf 
grandson, Peer Mohuramed, eastward from Herat, to prepare the w'ay 
for an advance to the Indus. 

In A. i>. 1S9H, the lower passes of the Sulimani range being forced, 
Peer Mohummed crossed the Indus, a little below Hera Ghuzec Khan, 
and thence advanced to the siege of Mooltan. In this operation he 
w'as occupied six months, during which the rainy season came on, and 
he suffered very severely, losing most of his horses. 

Tymoor himself came by the road of Kabool, and was employed in 
punishing the Seeah Posh Kafirs of Kohistan, north-east of Kabool, 
while Peer Mohummed was in the Sulimanee range, as above stated. 
He followed the tribes on foot, as well from Budukhshan as from the 
Kabool side, into places, quite impassable for cavalry, carrying two 
horses only for his own use, one of which was killed while being 
slidden down a glacier in a wooden case stuffed with cotton. Returning 
after this campaign to Sainarkund for fresh troops, Tymoor reap- 
peared at Cabool, and from thence took the Bunghish route by Ayrab, 
or Haroob, of which place and Ghuzni, he got possession by 
treachery. From Ayrab he sent his son Meerza Khuleel to Banoo by the 
route called in the Rozut-ool-sufa Kubjughai, (perhaps Kooebi,) while 
he made an excursion himself against a hostile tribe of Afghans, call- 
ed Burniaui or Purniaui. He left their capital on the first of Mohur- 
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rum 801, Hijree, (13th September 1398, a. j>.) and came out on 
the Indus at a fort previously built as a dt^pot at Nufur.* Thence 
marching rapidly down the Indus to the point where Julal-ood-deen 
swam across, after his defeat, (it is specifically so stated in the 
Itozut-ooUsuja, the best historical authority,) he built a bridge across 
the river in two days and crossed on the 12th Mohurrum, that is in 
twelve days only from the time of his receiving the submission of the 
Burniani tribe. 

After crossing, Tymoor made directly for the place of confluence 
of the Jihlum and Chiuab, and there reduced a chief, w hose capital is 
described as an island at this point strongly fortified, while he sent a 
reinforcement to his grandson at Mooltan, and ordered him to join 
him at Dybalpoor, which lies towards the Sutlej. 

Tymoor reducing Talumba, crossed the desert from that place to 
the old bed of the Beas on the 1st of Sulfur of the same year, 13 th 
October 1398, a. i>., and on the 7th, captured Gokree or Gourkee: 
then reducing Ajudia, which yielded and was respected, he efi'ected 
a junction with his grandson at Dybalpoor, and then prepared to cross 
the Sutlej, and march on Bhutner in the Desert, where he learned that 
the Hindoos had collected as in a place of security. 

Bhutner is at least sixty, some say ninety miles from the nearest point 
of the Sutlej, with a waterless Desert for the whole distance. Tymoor, 
however, made the march in one night with the bulk of his cavjilry, sur- 
prising there a large store of cattle and supplies that had been collect- 
ed in full reliance upon the iinpassability of the Desert. 

After massacring the whole population of Bhutner, Tymoor went 
by Sumana to Delhi, which he sacked. Thence he crossed to the Gan- 
ges^ and entering the Sewalik or lower range at Hurd war, carried his 
army back through the mountains to Jummoo and Kashmeer, and 
thence to Kabool by the Khyber Pass; thus safely reconveying his 
enormous booty to Samarkund, where he rested only sufficiently 
long to prepare for his great expedition westward against lldrim 
Bayuzeed. 

The invasions of Babir and Nadir Shah present no peculiarities 
in the routes taken.* Babir was established as Sooltau of Kabool for 

* This may lx* Bukiir or Nuker. There is a place of the former name at this part 
of the Indus, but it is on the wrong side of the river. » 
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more than twenty years before he made any attempt on India, and 
then he was invited by the rebellious chief of Lahore, who aided in his 
first advance to Delhi. He always used the same direct route, and 
early established a garrison and depot at Sirhind, in aid of his 
expeditions. Nadir Shah having established his authority in Persia, 
took Herat after an eight months’ siege, and thence advanced to 
Kandahar, claiming these as cities of Persia. From Kandahar he 
advanced by Ghuzni to Kabool, having conciliated the Ghiljit' tribes, 
who had cause of offence against Delhi for neglect in the payment of 
certain customary stipends. In his march from Kabool, he was unop- 
posed, until he crossed the Sutlej, owing to the distractions and intri- 
gues which then rent the court of Delhi. The battle which opened 
the way to Delhi was fought at Kurnal, and Mohummud Shah thence 
carried Nadir Shah to his capital as a friend or ally. The invader re- 
turned across the Punjab unopposed as he had come, with the plunder 
of the palace and capital of the Moghul emperor in his train. • 

Ahmed Shah, in all his expeditions, seems to have followed the 
same route, preferring it apparently on account of the water and forage 
which ivS always to be obtained in plenty at the foot of mountain 
ranges of sufficient elevation, and having garrisons of his own, or of 
friendly chiefs at Atuk, Lahore, and Sirhind. The march of Nadir 
Shah is thus the last that can be called an invasion for purposes of 
conquest. 

This notice, however, of the routes and passes into India that have 
been followed by different conquerors would obviously be incomplete, 
if the wonderful expedition of Alexander w^ere altogether omitted. It 
has been reserved for last mention, that the reader may have the benefit 
of the story of after-expeditions, to assist in the determination of the 
line of this earliest — the Greek historians having left its course and 
details somewhat obscure. 

The compilation of Arrian is the record of best authority which we pos- 
sess of the military operations and marches of Alexander ; for Quintus 
Curtius supplies only some fuller details of personal adventures, and a 
very few additional names. Arrian's seven chapters on Alexander’s Ex- 
pedition are based, as the author states, on the notes of Ptolemy and 
Aristobulus, who both accompanied thd army throughout. His des- 
criptions are sufficiently accurate to enable us, with the lights recently 
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thrown upon the geography of the countries traversed, to identify 
most of the principal rivers and places named ; but there is a sad want 
of dates and distances in Arrian's narrative, and even the seasons of 
many of the operations, and the number of months and years occupied 
in them, have to be guessed from circumstances. On the whole, however, 
Arrian is a more sure guide in regard to this expedition than any other 
author of antiquity, and but for the changes of names usual in the Greek 
version of oriental appellatives, as well as those incident to the course 
of events in twenty centuries, there would be less difficulty in follow- 
ing him than the Persian and Turkish historians of later expeditions. 

After the victory of Gaugamela, in the province of Arbela,* which 
was gained in October 331, b. Alexander marched first to Babylon, 
and then to Susa and Persepolis. The ruins of both Persian capi- 
tals have been fully traced and explored,^ the former is near Shoostur, 
and the latter about 100 miles north-east of Shiraz. These royal cities 
Alexander sacked, and then collecting all the camels and beasts of 
burthen of Lower Persia, he followed Darius to Isfahan, (Ecbatana,)J 
the capital of Media, at the lime of this expedition. Hearing how- 
ever of Darius’s flight towards Bactria, he took himself with a light 
division the eastern route by Yezd to Tahas, said to be the last town 
of the Paraetaceui, (half M'ay between Yezd and Mushud.) Finding there 
that he could not overtake the fugitive king before he passed the 


• Arbela appears to have boon a city, the hca»l-ij[aartertown of a district. 

f Arrian three diitcs, one of this bailie, a second of the death of Daruis, and 

the third of the battlo with I’orus. This last however is erroneous. 

X There is a great controver^y amongst the learned as to whether Hamadan or 
Isfahan is the Kchatuna, capital of Media, through which Darius fled, and ul which 
Alexander made his arrangements for the Bactrian campaign. 1 think it not at all 
itiiprububle that both bore the name, but if the resources of Darius lay in Bactria, 
it is very unlikely that he and B(?ssus should have retired by Ramadan, and the evi- 
dent line of advance from Persepolis, which is near Sheeraz, was Isfahan. The 
Parectaceni also lay to the right, and the site of Tahas half-way between Yezd and 
Mushud, would show, if we assume the flight of Darius and pursuit of Alexander to have 
taken this direction, that the latter attempted by that route to cut off Darius from 
Bactria, while his main arm} advanced by istahan. Tabasis named by Qiiltftus Curlius 
as the limit of Alexander's pursuit towards Bactria prior to the reorganization of the 
army at Ecbatana, but by a strange coniusion he places the death of Darius in this 
flight from Ecbatana, whereas it clearly did not occur till next season. The pursflit 
from Hyrcania and the Elburz mountains may, however, have taken a south-westerly 
direction to Tabas, so as to be that referred to by Quintus Curtius, which would leave 
doubtful the previous march on the same place. 
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mountains^ Alexander returned to Ecbataini, (Isfahan,) and there 
rejoining his main army, employed the winter in reorganizing his 
troops, and dismissing homeward those Greeks whose time of service 
was expired. This effected, early in the spring of 330, n. c. Alexander 
crossed the Elburz mountains* at the pass near Teliran, called that of 
Dumavund, and formed his arnny in two divisions, employing one of 
them in reducing the Mardi, a poor and serai- barbarous race, who 
occupied a tract of country between the Elboorz range and the Cas- 
pian, while the other was destined to operate northward up the eastern 
shore of the Caspian against Hyrcania. With this latter went Alexander, 
his reason for reducing this wdld country being that a body of Greek 
mercenaries had retired thither. Hearing, however, while his army 
was crossing the Elburz, that Darius was in force at no great dis- 
tance, he countermarched and formed a light division with which he 
went in person to attack him. ‘ 

The Persian king, avssisfed by Bessus and the chiefs of Bactria and 
Darangia, (Seestan) had appeared with an army towards Mushhud^f but 
refused to abide another buttle, and fled as the Greek force approached. 
In this flight Darius was first deposed and made prisoner, and then 
slain, and Bessus assuming the royal title, fled towards Bulkh in 
Bactria. This was in the month of July 330 u. c. and, if Quintus 
Curtius is right iu uamiug Tubas as the place of the assassination, 
the flight must have taken a southerly direction from near Mushh'ud 


• The pans i#; calJpd in Arrian, thp Caspian patcH, and liagma is plaretl near it. 
D’Anville's map ot iho aiicionl world gives p^ecl^ely the locality f»t Diimavuinl lor this 
pass. l)ariu.s\*> tlight cannot have taken the line of the west shore of the Caspian, so 
as to pass the Durband Ciispian 

f 'I'hert* is much confuhion in this part of Arrian’s lui native He mentions the reorga- 
nization uf the army and many arraiigomcnts made at Kchatana, hot leaves it to he 
supposed that these were operations of a day or two, and that the pursuit of Hanu'^to 
Kagae and the Caspian gates was immediately taken up. Hut there is a winter in- 
tervening between Alexander's march to Ecbatana and the campaign, in the course of 
which Darius was dcpo.sed and assassinated : this season therefore was evidently devoted 
to the rcmllllUiization ui the army, and if Alexander did follow Darius to liaguj in 
331 B. c ^ mere excursion at the end of the season, not u continuance or renewal 

of the campaign. 0r. Thirl wall has been misled by not allowing for a winter here. 
He supposes that season to have been occupied in the operations near i'ersepolis 
The date given by Arrian for Darius's death, compared with that of the battle of Arbelu, 
and the stated military, and civil arrangements made at Hchutana, prove the manuer 
of the campaign. 
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or Abbasabad, which, as the Seestan Satrap was the ally of Bessus, 
is not impossible. Alexander returned, according to Arrian, with^e 
body of Darius, and crossing the Elburz range to the river Atruk, 
finished the conquest of Mardia and Hyrcania, (Mazenderan and 
Gheelan.) This ejected, he took the direct route to the country of 
the Aril. The capital of Aria at^that time is called by Arrian 
Susia, probably the Hellenism of Subza or Subzawar,* Herat was 
not in existence, but is supposed to be on the site of the city or 
fort erected by Alexander afterwards to control the Arians. Alex- 
ander established a Persian governor at Susia, and returned north- 
wards to pass into Bactria after Bessus, by the routes probably of 
Merv or Mymuna. The Grecian king, however, had no sooner 
turned his back on the Arian country, than the Persian governor 
revolted, and having overpowered the detachment left with him in 
Subzawar, retired to make head at Artakaoiia amongst the mountains 
east of Herat This brought the Grecian army back in haste. 
Artakaonaf is a place written six ways, but which probably will be 
the Greek version of Oordoo Khan, a common name. Sakliir, the 
capital of the Ghorians at the head of the Kashk river, is a site well 
suited for a stronghold of refuge, and the Oordoo Khan or Artakhan 
intended, will probably have been near it. 

Alexander followed thither with a light force, making a rapid 
march of 600 stadia in two days, while the bulk of his army returned 
southward more leisurely, and moved down to the Pontus, or inland 
sea, into which the Tlelmuiid discharges itself, Artakhan was evacuated 
on his approach, whereupon Alexander turned southward also, and 
the Persian governor of the southern districts, called Zarangai or 
Drangm, (Seestan,) having fled t?astward to the Indus, Alexander re- 
turned again into the mountains and remained some time there, while 
be built the fort before- mentioned on the site of Herat to check the 
Arrians. Here be received the submission of the tribes of the southern 

* Dr. Thirlwall supposes this Susia to be Toos, the ruins of which haT^||||||||^n traced 
about seventeen miles NN W. of Mushhud, hut Toos would be ijjpParthia, and not m 
Aria, as thus situated 

t All the Persian poems and traditions mention AstakkaVt os the place whence 
Alexander marched towards India, but the Astakbar of the Shahnama is the capital 
of Peisia. Tho jrreat Koostuin was a native of Seestan, 
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districts as far as Kandahar in Arachotia,* but it does not appear that 
he went thither ; on the contrary at a late period of the jear 330, b. c. 
he made the passage over the high ridges between Herat and the Kabool 
valley, suffering much from cold on the march, and then at tho junc- 
tion of the Punjshuhur ^nid Koh-daniun rivers, in the plain of Beghrara, 
near Charikar, he founded the city of Alexandria npud Caucasuni, about 
which there has been so much dispute. Its identity with the Beghrain 
ruins has been established in a latef essay of Major Rawlinson, now at 
Kundaluir, and the whole story of Arrian confirms the site. Here 
Alexander wintered, and at the first opening of spring in the following 
year, 329 b. c., crossed the Hindoo Koosh to attack Bessus. I consider 
it most probable that the passage was made from Charikar by the, 
Gorebund or Pnrwandura Passes, for Drapsaciis, which was attacked 
immediately after the traverse, was evidently the present Indrab, the 
fortress wi»ich gave so much trouble to Chungccz Khan. 

The immediate eflect of this line of operation was to drive Bessus 
out of the whole country between the Oxus and Hindoo Koosh, and to 


* Aniaii is citrd as authority for Alexander’s havin}» joarched by Kandabar to 
Kabool, and by Bamian to Bulkh, but Arrian only says tho Araoholians submitliMl, not 

that Alexander ever wiMit into their country. His words are Tan ra St SiaiTfHt- 
^afxtvoq TT^o^/Fi wc tTTi Ba/crpa re Kai Bncrirov, Apri'y-yar rc Kai 
Aprtywyowc cv ry irapodu) IlapcT^yrraTo Sc Kai 

rone Apa^enrone Kai cTaTpairriv KaTQ'^Jtatv tir auTOcc Mcvoiva. 
UrniXOb Ss KOI TUfv Ii'Sotv roue; irpoa'^wpovc Apo^nirotr, Su/t- 
‘TTavra Sc ravra c0vrj Sia '^lovoij Sc 7roAA?/e;, Kai ^vv airopia 8^C, 

Having tinished thv^e things, he set oflF lor Bixetrici and Bejisus, in the route 
having t‘sLablishod liih authority over the Drangie and Oragf)gi ; he .iIm) «'staldishe«l his 
authority over the Araehoti, and appointed Njimiou their Satrap, lie I’ame then into 
the country of the Indians, horderiiig on that of the Aracboii, and all these nations lie 
reached through much snow, and in great want of necessary supplies, and with much 
suffering to the troops,” This shews hepas'.ed through tlie lluzara country north of the 
open plains of Seestan and Kandahar, for in crossing them to the Kahool valley even 
in Octohlp, his army wouhl Mifl'er fnim extreme cold. He crossed apparently by the 
route, and in the, season, when Babur sutt'ered so much on his return Iroin Herat to 
Kabool. If the march W’as made in the season when thou: is snow at Kandahar, and 
by that route, tho passage to Ghu/iii, and especially over the mountains between Ghuziii 
and Kabool, must have been quite closed. 

y 1 much regret never having met with this essay, and doubt not that it would have 
thrown light on many points which are still obscure. 
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cut him off from retreat into Kashghur. He had fomented another in- 
fiurrection at Herat, and sent 2,000 horse to support it, while Alexander 
was making the Huzara plissage, prior to wintering in the Kabool 
valley; but this was defeated by the garrison left in the new city, 
aided by a detachment sent back, without ^requiring Alexander’s 
presence. Bessus therefore on tlie passage of the Hindoo Koosh being 
effected, retired at once to the mountains of Sogdiana, Nautaka, sup- 
posed to be Karshee or Nukhshab, being the position lie took up to 
watch the further course of events. Alexander took Bulkh and all tlie 
country south of the Oxus, and established six stations according to 
Quintus Curtius to guard and command the passes of flic mountains. 
,Il€ then crossed the Oxus on skins, at a point where the river was 
rapid and deep, and had a sandy bottom, which is the character of all 
the fords about Bulkh. Bessus w'as betrayed and given up before 
Alexander reached his position at Karshee, and thereupon Alexander 
followed up his success by seizing Markandu, (Samarkund), and he 
thence continued liis march, meeting with no serious opposition, to the 
Sir or Jaxartes, called by Arrian the Eastern Tanais, lie crossed this 
river to punish the Scythian cavalry, who had inflicted on him some 
loss ns they retired before him through Sogdiana. Alexander fought on 
the other side of the Sir a sharp cavalry action, in which he was 
w^ounded severely by an arrow in the leg, his fibula or smaller leg bone 
being broken. He gained the victory, however, and dislodged the 
enemy from a mountain supposed to be that opposite to Khojund, 
with a loss stated at 20,000 men. 

Alexander remained sometime on the Jaxartes, and commenced 
building a city or fort near Khojund. He at the same time summoned 
all the tribes to a general convention to be held at Zariaspe, (lluza- 
rasp on the Oxus,) in the coming winter ; but while he was so occu- 
pied in advance, the nomade tribes of the Kizil-koom desert and 
Lower Jaxartes, rose on the garrisons he had left in his rear, and 
under Spitamenes, an active and energetic partisan, besieged Markanda. 
Alexander on the first news of the insurrection retraced his steps 
towards Markanda, reducing all the cities on his way without difficulty 
until he came to Cyropolis, which is probably Kesh, or Shuhur 
Subz, where Persian tradition fixes the birth of the great Cyrus. 
This siege proved diffuMilt, for the city is described as large and 
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populous, the walls stronp^ and high, and the inhabitants M'arlike. 
He mastered it at length, effeeting an en|i|iice by the river bed, dur- 
ing a season of drought, and then return^ to secure his posts on the 
Jaxartes, sending a division to strengthen Markanda. While he was en- 
camped on the banks of this river, seeking to inspire the Scythians with 
a dread of his power, the division of his army sent for the relief of 
Markanda, was defeated and utterly destroyed on the banks of the 
Zurafshan* river by Spitamenea. This called Alexander back to 
Samarkund, and after ravaging the valley of the Zurafshan, he moved 
to Huzarasp, where he had proposed to winter, in order to hold the 
convention before proclaimed, and to confirm by policy, the influ(;nce 
his victories had established. It was here that Clitus was slain, and 
that Scythians from the western Tanais (the Wolga or Don) came, and 
endeav«)ured to persuade Alexander to attempt the passage that w'ay 
back to Europe; but Alexander excused himself, saying, he must first 
conquer India, and then would come by the route of Europe round 
that way to the Tanais and lluzarasp,*!* 

Early in the spring of 328, n. c. while the snow was still on the 
ground, Alexander took the field again, for reduction of the cities of 
Sogdiana, which still held for Spitamenes. Ilis army marched in 
five divisions, Alexander heading that which took the mountain road 
by Samarkund. Soon after the march, Iluznrasp was attempted by 
surprise, but saved by its garrison. Spitamenes then made a gallant 
attack on the left division led by Camus, which skirted the desert, and 
had marched apparently for relief of the garrisons of the Jaxartes : it 
was met by Spitamenes while countermarching for the defence of 
Huzarasp, consequently on the attack of that post. Being defeated by 

• Arnan calls the river of Markanda, Polytimelus, the mnch-valupd, Zurufshan 
is gol<l scattering. The description of its losing itself in the sands of the Boklnira 
Desert confirms the identity, if the name and other cireumsUntes had left any doubt 
on the subject. 

t The site of lluzarusp, no less than the similarity of name, proves it to bo the 
Zanaspe referred to. It is on the Oxus in the advanced position suited to the convoca- 
tion, and is exactly the place the Scythians of the Steppes towards the Wolga might 
be expected to come to, while the river being navigable gave all the desired facilities 
for forming a depfit. The next year’s march hack to Samarkand establishes the cor- 
lectiipss of this position, and U is further confirmed by the communieatiouh held at 
It with the Chorasmeni, (Kharizmees.) Kheeva and Orgiinj, the capitals of Khanzin, 
being only a few inarches down the stream of the Oxus. Tlie limits of ancient 
Baetria might well extend down the Oxus as far as Huzarasp. 
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Ccenus, Spitamenes was deserted by his followers, who hearing that 
Alexander himself also wa^||pproaching, cut otf their chiefs head, and 
sent it as uri atonement for weir own transgressions. 

Being thus rid of this active enemy, Alexander had leisure to reduce 
»he mountain forts of Soghdiana, lyit»g between the sources of the 
Jaxartes and the Desert west of Samarkund ; and the season being oc* 
cupied in establishing posts and settling this country, he wintered again 
north of the Oxus at Karshee, and there received ref)orts from all the 
Governors and Satraps he had left in the conquered territories. 

In the spring of 1527, n. c., while the snow was yet heavy on the 
ground, Alexander commenced his march tlirougU the mountains tow^ards 
Bulkh, reducing the places that refused lo submit. He was in this march 
much distressed for provisions, but every fort had its depot, and the 
store of one of these, held by a chief named Chorienes, furnished a tw'O 
months’ supply to the whole army at a time when it was in great want. 
As the spring advanced, Alexander taking the route of Bulkh, 
approached the Hindoo Koosh again, and crossed it to the city he had 
built ill the plain of Beghram. There he was met by Taxiles, an Indian 
chief, wliose capital (Taxila) was across the Indus. This chief 
urged an advance in that direction, w ith the design of bringing to 
subjection a rival chief of Peucilaotis, supposed to be in the country 
near Peshawur. Alexander sent with this Indian cliief Ilephicsrion, and 
the bulk of his army, marching them by the route of the Cophenes 
river. Under the Raj.Vs guidance, Ileplimstion passed without obstruc- 
tion downwards, apparently by the Khyber, aud having captured 
Peucilaotis, set himself with the aid of Taxiles, to build a bridge at 
Attuk. Alexander himself was determined to reduce the mountainous 
tract of country lying between the Cophenes and the Hindoo Koosh, 
and the number of rivers passed, and description of each given by 
Arrian, correspond exactly with what we now' know to be in existence 
in that tract, tlumgh the names of several places and of races of people 
differ as might be expected. 

Alexander from Beghram }mssed dowm the Punj-shushur river, and 
crossed the Tagao with difficulty, then reducing two cities, the second 
called Andaka, he came to the river Euaspla, (Alishung), where the 
Aspii were in arms. The enemy fled to the mountains, and Alexander 
fallowed to their stronghold, finding the capital which Arrian calls 
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Arigaeuni, deserted and in ruins. There was a very severe battle fought 
here, which ended in the complete defeat of|be natives, and the capture 
of 230,000 head of cattle, reniarked as of very fine breed. Thence 
Alexander marched against the Assaceni, passing through the territory 
of the Guraei, (Lughmau,) and crossing the river of that name (now the 
Kotier or Kama,} which Arrian states as rapid, and difficult of passage, 
because of the large round slippery stones in its bed. On the eastern 
banks of the Koiier river, wnis the city of Massaga, somewhere near 
Pooshoot, which wnis captured with great difficulty ; and some mercena- 
ries of the garrison, stated to have been of Indian race, were incorpo- 
rated with the Grecian army. 

From Massaga, Alexander marched to Bazira, without crossing 
another river, shewing evidently, that Buzira must be the present 
Bajaor. He expected it to be surrendered without a siege, but was 
disappointed, and hearing that relief was coming from Ora, which is 
probably the present Punjkora, he marched with his main army firgt 
against that place, leaving a tletaehinent before Bazira to watch it. 
Ora being reduced, the inhabitants of Bazira evacuated the city, and 
took refuge in the dillicult post of mount Aornus, under which Jay 
Embolima, which Alexander occupied. This inountaiu will probably 
be that to the south of Bajaor, and between it and the Kabool river. 
The dislodgerrient of the enemy priived a matter of extreme difficult}^ 
because of the steep ascent of the mountain. Ptolemy, however, with 
some light troops effected and made good a lodgment on the ridge, 
aided by an attack from which, the rock wna at last stormed and 
carried. 

After this, Alexander marched north to Dyrta, (which is evidently 
the present Dhyr,) because he heard that the king of the Assaceni was 
making head in the upper part of the valley of the Koner, that is, in 
Chitral and Little Kashghur. From hence he crossed to the Indus by 
a route, which required the labour of his whole army to render at all 
passable. He arrived on the bank of that river at a place where there 
was a forest, from which he cut timber to make rafts and boats, with 
which he floated down to Attuk, where the bridge of boats had already 
been built for him by Hephmstion and Taxiles. In the country 
between the Kophenes and Indus, Nysa, the city of Bacchus, is said 
to be situated, from whence Alexander received a deputation. Its site 

4 F 
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lias not beet) aseertained, though, as ivy grew there, it must have been 
high in the mountains. » 

Crossing the Indus by this bridge, Alexander went with Taxiies 
to Taxila, the capital of the latter, which probably was near the pre- 
sent Tatta, about one march from the river. Thence he prosecuted 
his march to the ll^^daspes, now the Jihluin, on the other side of 
which Poms was encamped with a large Indian army. To aid the 
passage, Alexander sent back to the Indus for some of the boats or 
rafts he had built, and causing them to be brought over by land, 
amused Porus for some days by luarcliing up and down with great 
parade, as if he was about iiniuedialely to force a passage. 

Arrian tells ns this occurred in the rains when the river was much 
swollen, and that Alexander was thinking of waiting for the cold season 
when the waters would subsitle. After some days, however, finding a 
favorable rock to conceal his preparations, he launched his boats and 
ejected a passage at a place where there were several alluvial islands. 
Porus was then defeated and made prisoner. Arrian specifically tells 
us, that this battle was fought in the month Munycltion, which is the last 
but two of the Greek year, beginning in July. April and May would 
therefore be the time of the year indicated, but this is not reconcilable 
with the fact of the rains having set in to sw^ell the stream. The date 
assigned by Dr. Vincent and all later commentators, is August 327, 
B. c. which, supposing Alexander to have crossed the Hindoo Koosh 
on the first opening of the passage at the end of March, or in the 
beginning of April, gives evidence of a celerity of movement, and 
rapidity of conquest to excite our wonder. 

After the defeat of Porus, Alexander captured Sangala on the Ily- 
draotes, supposed to be near Lahore, and then marched to the Sutlej 
at a spot below^ its junction with the Ilyphasis (Beas) where historians 
say, he built pillars or altars to mark the limit of liis conquests. Apol- 
lonius Tyaneus is made by Philostratus to say, that he saw them in the 
first century of the Christian mra, and that a king, Phraotes, of Greek 
race, and who conversed freely with him in Greek, was then reigning in 
the Punjab, and master of the country as far west as the Kabool valley. 
These altars however, though sought for with much avidity, have 
never yet been found by modern travellers. The remonstrances of the 
Macedonian troops, and their refusal to march further, created the im- 
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mediate neceBsity for Alexander's return. But preparation had ante- 
cedently biian made for it by arrangements to construct a large fleet of 
boats on the Hydaspes or Jihlum. These were completed by the end 
of the rains of 327 b. c., and Alexander then commenced a march 
down the Punjab and banks of the Indus, in the hope of finding a ready 
way back to Persia by land or sea from its mouths. 

On the way down, he was troubled by the spirited resistance of the 
Malli and Oxydracae, the former supposed to be settled near Mooltan, 
and the latter a race occupying Kuchchee. In the operations against 
these, Alexander received a wound with an arrow in the right breast, 
which very nearly proved mortal, and much alarmed his faithful troops. 
He recovered, however, and having reduced the Sindians, made the fol- 
lowing arrangements at Pattala, now Tatta, for return. Craterus he 
sent by Kuchchee and the Bolan Pass with the bulk of his array, and the 
heavy baggage. Nearchus with the fleet was to skirt the coast, and 
so make for the Persian Onlf. Alexander himself with a lightly 
equipped force took the route through Beloochistau, intending to keep in 
communication with the fleet. 

This march proved the most disastrous operation in which Alex- 
ander had yet engaged ; from first to last, he suffered extremely from 
heat, and from the want of fresh water, and the distress his army en- 
countered is reoresented as almost beyond endurance, and the morta- 
lity in consequence was very' great. 

Dr. Vincent states, the march down from Nicaia on the Jihlum, 
where the battle with Porus was fought, to Pattala or Tatta, ai the 
head of the Indus Delta, to have occupied nine months; if it was 
commenced, therefore, in October 327, it will have been July 326, n. c. 
before he reached that city : and so far Arrian bears out this dale, for 
he says the Etesian winds, that is the monsoon, prevented the voyage 
by sea at the time of Alexander being in Sindh. Having made ar- 
rangements for establishing depots near the sea-coast, and for digging 
wells to supply the fleet and his oy«rn army with fresh water at the first 
stages along the coast, Alexander set off on his march of return 
in September 326, b. c., directing Nearchus to follow as soon 
as the season was favorable. The circumstances of this voyage have 
been so accurately developed by Dr. Vincent, that it is only neces- 
sary to refer to them very shortly. Nearchus left the Indus a month 
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after Alexander, but some time still before the monsoon had pro- 
perly changed: he was in consequence compelled to make for the 
coast and disembark, and so consumed all his provisions by the time 
he reached the country of the Oritm in Mekran. Here, however, Alex- 
ander had left a dep6t under Leonatus, prior to striking off from the 
coast to skirt the arid desert of Gedroos. From the borders of the 
Orilm to the capital of Gedroos, called by Arrian “ Pura,” Alexan- 
der’s march was one of sixty days, with always a very scanty supply of 
water, and that generally brackish, Pura is probably the Bunpoor 
of modern maps, which is in the same longitude with the Ilamoon, or 
sea in which the Helmund terminates. Here Alexander remained 
some lime to refresh, and receiving a convoy from Lower Persia, re- 
newed his inarch through Karmania, (Kurmaii,) meeting every where, 
as he approached the limits of civilization, both welcome and abun- 
dance., Either at or near Kurman he met Craterus, who had safely 
brought back the heavy baggage and bulk of the army by the Bulan 
Pass and by Kandahar, but by what route from Seistan, is no where 
mentioned. 

The expedition ended by Alexander’s return to Pcrsepolis or Pasar- 
gada, near Shiraz, with a light, division, while he sent Ilephsestion to 
skirt the coast and relieve Nearchus. The united army of Alexander 
reached Susa about the end of February 325 n. c., just five years from 
the period of its march from Ecbataiia in pursuit of Darius, and five 
and a half from the date of the victory of Gaugamela or Arbela. 

It is difHcult to account for the apparent facility with which Alex- 
ander carried his large armies over tracts now deemed impassable for 
more than caravans. We must allow something for the habit of dealing as 
slaves with the entire population of a city or province reduced after resis- 
tance in arms. This gave means of transport over mountains, such as 
are not commanded iii the strategic operations of the present day. 
But, after making every allowance for the free command and use of 
the persons and properties of the entire population subdued, the traverse 
of the deserts would not have been possible, if iu those days they had 
been in the same condition as they are at present found. Their ex- 
istence is identified, but their dimensions were then probably much 
smaller, for it is consistent with the experience of modern philosophy, 
that sandy deserts progressively increase in size, as well through the ear- 
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lier soaknge of the waters, which give fertility to their borders, as by the 
effect of wiud in carrying and depositing sand, and so producing barren- 
ness over tracts which before owned a fertile soil. With every allowance, 
however, for a more favorable condition of the countries traversed than 
they now exhibit, we shall yet find in the marches of Alexander a 
celerity of movement, and a promptitude of resource in difficulties of 
all kinds, of which it is much to be regretted, that his historians have 
not given more full details for instruction at this day. 

n. T, p. 


Proceedings of the Asiatic Society, 

( Friilay Ereiuttf^t iOth JunCf 1842!.) 

Ilic Honourable IT. T. PKcvaFV, Esq. President, in the (Jhair. 

G. C. CiiKAi', Esq. proposed at the last Motjting, was hullottnil for and duly 
fU'tted a Member of the Society. 
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Joumal dfs Savants. Paris, Octobre 1841. 

Transactions of the Zoological Society of London, 1841. Vol. ii. Part 6th. 
Proceedings of the Zoological Society of London, 1840. Part 8th. 

The Annals and Magazine of Natural History. Jan. 1812, No, 62, vol. xiii. pamph. 
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Yarreirs History of British Birds. London, 1841. Vol. iii. Part28rh, pamph. 

Mufphci-hon’s Report upon the Khouds of the Districts of Ganjam and 'Cuttack. 

Catcutta, 1842. 

Keport (m the Settlement of the District of Sohavanpore, compiled by E. Thornton. 

October 1810. 

Lardnor’s Cabinet Cyclopoidia, Natural Philosophy, London, 1841. V^ol. lat. 

"Wilson’s Introduction to the Grammar of the Sanscrit Language. London, 1841, 

1 vol. 

Bulletin dc la Societe de Geographio. 3rd Sene. Paris, 1841, Tome xv. 

Read the following report submitted by the Librarian, respecting the arrangement 
of Antiquities in the Museum : — 

To H. Torbkns, Esq. 

Socretary^ Asiatic Society, 

Sib, 

1 beg to .submit to the Soc’iety the following report respecting the arrangement 
of the antiquities. 

During the last three months I have had charge td' this department of the Museum, 
and it^has been my con.stunl endeavour to identify the speciini'ns, and place the col- 
lections in order. 

The uerompan)ing list i^hich is to form the first part of the Catalogue, eontdins the 
arrangement and descnpLiuri of the antiquities tUid niols in metal and wood, and of 
the smaller ones iii stone. 

However, us little had been done to preserve the identity of the antiquities, no 
regular regi.stcr kept, specifying the particulars, ami giving a detailed description ot the 
respedivc donations, in order to enable the Society to judge on the correctness of tho 
catalogue, 1 hope, they will excu.se me, if 1 trouhie them with a statement of the rea- 
sons, which guided me re.specting the nlentifying of the specimens. 

I, Nos. I — b. Five Egyptian idols, four of wood, diul one of porcelain, presented by 
Lieut, Young, December, 1837, ascertaineil by the name ot the donor, being written 
upon them. 

Nos. G-"ir). As. Ues. Vol. XIV. Appd. p. 3, is mentioned a small collection of 
metal and porcelain images, presented by Capt. Bidwell, and as there is no other col- 
lection of this kind, w'c must suppose this to be the same that is mentioned in the 
Researches. 

II. No. lb. A copper ligure dug up near Wushirp, donor Capt. J. llennel, As. 
Journal, Vol. v. p. ‘241, identified by a drawing, given in the Journal. 

I II. Nos. 17 — 23, Seven briLis and copper Images, presented by H. Home, Esq. As. 
Ues. Vol. XTl. Appd p. ‘23. 

Among the number of these Tniage.s,a SeshaNagsi i.s mentioned, resting on a tortoise, 
and as there is only one of that peculiar situation in the collection, it undoubtedly is the 
same. On examining this figure, [ discovered in the inside of the pedestal a cypher, 
made with white oil colour, and by this mean.«> I found out the other .speeimen.s, which 
had on the very same place, cyphers of the .'iaiiie colour, and the same hand writing. 

IV, Nos. 24 — 38. Fifteen bras.s Images from Patna and Allahabad, presented 
by Dr. Tytler, As. Res. Vol. XIV , Appd. p. 3; they had labeds upon thejn, containing 
the name of the donor, and of the locality. 
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Allot* them refer to Shiva, and eight of them have a special ulliisiou to (he woF' 
shipping of the Lingam in different forms, generally Shiva, or Purvati, or both of 
them adoring this symbol. 1 must not omit mentioning, that one of them, a Shiva 
Lingam, worshipped by Gonosha, Nandi, Kartiku, and Sesha Naga, has the cresiieiit 
and the sun ailded, as so many more symbols of this worship. 

That it is Shiva, however, wiio is ropreseiitod in those images, and not another 
deity, as some at first would suppose, is evident from the trident and creseenL being in 
all (he images, though sometimes in a shape and in places which are not iip[)arent at 
the first glance. These representations are singular lor the number of their attributes 
and the rudeness of the style of the workiuan^hip. No others in the rollectioii ixlnbit 
the same rudeness of figure; for the different parts of the body can hardly be djhlm- 
guished, Prom this, some would suppose them to be ol great antniuity ; but all these 
figures may be regarded as symbols which are formed not in a h.iriuiroiis, but in a 
civilised age, and their vagueness and rudeness are designed to suggest, to the niiiid of 
the worshipper, something indefinite and mysterious in the im.ige which he ailores. 

V. Noh. 31 — 07. 1. There arc luontioiied m the Asiatic .fouinal, V ol. XVIJ, p. .‘JtJR, 
three brass linages, Lokanatha, Diirga*Singlihahni, and Goulamali from Ncpaiil, 
presented by S. Pramley, Esq. Two of them bear the name of the donor, and the 
third, Lokanatha, though the name is wanting, has siirh a striking reseiiiblaticrjlo the 
Goutamab, that we may safely declare it to bo the one nmntioned in lh«i Journal. 
The second Goutamah whom I have put together with them, has also so many charac- 
teristics in common, that had there been moie than thnui mentioned in the Journal, 1 
should have felt myself justified in assigning if to the same donor. 

'2. Nos 48, 49, 50. Three ivory idols. 1 found no references to them in any periodi- 
cal of the Society. They are evidently made by the same artist. On one of (hern 
“ Nepal'’ is written with a pencil, and they are moreover so like those just mentioued, 
that no doubt of their coining from the same country, can arise. 

3. The fourteen images under numbers 53-00, representatiims of Hindoo deities, 
workmanship, ornaments, &:c. being of (he same .style, are evidently all from (he same 
place, which supposilioii is eonliriiied hy the labels annexed to them, whicli are 
W'ritteu by the same hand: but neither the name of the donor nor the hM.-ality i.s 
written. There arc seven other Images without labels; but they so strikingly le- 
semblc in every particular those just meiiLioued, that we may assign to them the same 
country. 

This, I think, is Nepal, for the following icosons ■ — 

a. All of them exhibit a very extraordinary similarity with those jiresenled by Mr. 
Bramley. The Durga Siughhabni, above mentioned, for instance, coiTcsponds in the 
principal charade rustics with a Duiga of this group in the form of Durga Mohish- 
inordini ; wc observe the same dress, the same ornaments, the same kind of pede-stal 
Though the head-dress iii both is somewhat different, yet again the shape of the 
crowns, with all their particularities, is nearly the same, ami in many of the images 
this similarity is still more striking. To this conclusion we are also led by the 
similarity w^hich is .seen in the tormatioii of the h<’ad and expression of the coun- 
tenance, which is seldom found but among people of the same nation, nay, 1 sliould 
almost say, of the same tribe. 

h. The strongest confirmation, however, is derived from the workmanship. It is 
(rue, this may be niuler ceilain circuiiistauces identic, and the artists still belong to 
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different countries, if for instance they be of the same school. There is, however, 
nothing in Hindooism, which suggests the idea of such schools. The sects are too 
much in enmity with each other, the intercourse of the various countries too limited, 
and the artists of one place too closely adhering to their old established traditions, to 
authorise the supposition of a school of art, flourishing at different places. If there be 
a general coincidence in tbe workmanship of several specimens of Indian art, we may 
tlierefure infer on the identity of the country from which they come. Kach of these 
conclusions require some caution, but if all the circumstanceH from which they are de> 
rived, combine, there can certainly be no occasion for doubt, and, on the whole, the 
principle, that the correspondence in minute and accidental particularities we may 
observe between a number of specimens of art, constitutes a sufficient reason to iden- 
tify them in one way or another, according to the circumstances, is certainly well- 
founded. 

c. Another confirmation is their likeness to the three ivory uiols, above mentioned. 
A most remarkable coincidence is especially oKhibited between the ivory Durga in 
the form of Tara, with another of ten arms, as behind the shtmlders of both the .same 
.standards, with the same emblems upon them, may be observed. 

As. lies. Vol. XV. Appd. p. IG, is rcconled, that Lieut. C. V. Boile.iu from Nepaul, 
presenffdd a great variety of brass images to the Society, so that wc may a.ss]gn the 
images, just named, to him, as there is no other number of images which bears so 
evident signs of composing one and the same collection, or which would prevent 
us from ascribing them to Nepaul. 

VI. As, lies. Vol XV/. Appd, p. 12, a donation of Images from Arracan is 
mentioned, consisting of the following specimens ; — 

1. A wooden model of Gutama'-s Temple. 

2. Brass model of a Temple, used in the worship of Gotama. 

3. A tin statute of Buddha, affording a correct model of some of the Arracan Temples. 

4. Anticnt brass model of a Temple, containing four images of Huddha witli Nags or 
Serpents. 

.5. A brass Statue of Gotama, with an attemlnnt in an erect piK-sture. 

G, A wooden figure of Gotama, gilt and highly ornamented. 

7. A ditto ditto, plain and gilt 

All these specimens were found with labels, presenting the name of the donor and 
locality. Further, 

8. A woollen figure of Gotama, plain and gilt 

9. Two wooden female devotees of Gotama. 

10. A wooden image of a female, called wife of Gotama. 

11. Thumb of a large image of Gotama, made of solid stone. 

12. A w'hite marble statue of Gotama. 

13. An iron figure of Gotama, gilt. 

As these specimens on examination were found unique, no doubt could of course 
arise about their identity. 

We find at the same place mentioned the following donations by the same Gen- 
tleman 

14. A copper figure of Gotama, highly ornamented. 

15. A brass ditto, gilt. 

IG. A ditto ditto, highly ornamented, and holding a pot with offerings. 
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17. Four brajs statues of Gotama, crowned, and holding offerings. 

18 Ten brass figures of Gotama. 

19. A stone figure of Gotama. 

The first seven statues were ascertained without difficulty, the short description 
given of them, being sufficient to discern them among the number of others. 

Of the ten Statues of Buddha, 1 recognise eight from the number 75 to 82 in the list, 
for the following reasons : — 

Three of them are much similar in their ornaments, the shape of their pedestals 
to those under numbers 71 — 74. A stjriking similarity between them is the manner 
in which the attendants are placed on the corners of the pedestals, and all of them 
have the same forward bending position. This circumstance alone suffices for vindi- 
cating the placing of them under the same group; for though the same ideal of 
the representation of Buddha, may be observed with Buddhists of different countries, 
yet it is obvious from even a small collection of specimens of Buddhist art, made 
at different places, that there is a marked difference between them in little parti- 
cularities, and such a correspondence being found in a number of specimens, we 
may safely attribute them to the same country. Moreover, could there be any doubt of 
this, the similarity in the forms of the face would remove it. If the identity of 
these three images be granted, wo cannot refuse to claim the same decision for the 
remaining five ; for though the attendants do not accompany them, and the pedestals 
differ, still the national characteristics arc too prominent to allow us forming a 
different opinion. The same holds good with regard to the stone figure. 

In concluding this report 1 beg to observe, that many of the Members of the Society 
undoubtedly have a recollection of the circumstances under which some of the anti- 
quities were laid before the Society, and with regard to those antiquities which are 
not yet identified, especially the statues and sculptures, I would request them to 
favour me with such information, as they arc able to give about them. 

I have the honour to be. 

Sir, 

Srd JunCf 1842. Your obedient Servant, 

K. liOEK. 


1 ^Antiquities which have been identified, 

A. — Egyptian. 

1. Figure of wood. 

2. Ditto ditto. 

3. Ditto of Porcelain. 

4. A Head made of clay. 

5. A Hoad made of wood. 

Presented by lAeut. Young, (see Jour. As, Soc. Vol. VI. page 
6 to 11. Porcelain figures, with Hieroglyphic characters. 

12. A figure of metal, representing Isis with a Horace on her lap. 

13. A ditto ditto of wood. 

14. A figure of metal. , 

Presented by Capt. Bidwell, (see As. Researches, Vol. XIV. Appendix p. 3.J 

15. A beetle made of plaister, with Hieroglyphic characters. 

4 G 
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'Q.— Persian. 

]6. A copper figure, dug up near Bushire. 

Presented by Capt. J. Hennelt (see Jour. As. Soc. Vol. V. p. 24.1. J 
C. — Indian. 

a. From Patna or Allahabad. 

17. A brass S^sha resting on the tortoise. 

18. A copper Bhavani, with a lion’s head, canopied. 

1 9. A copper figure of Parvati. 

20. A ditto ditto. 

21. A copper figure of Ganesa. 

22. A copper figure of the Infant Grisha^. 

2^1. Figure of Buddha. 

Presented by R. Home, Esq, (see As. Researches, Vol, Xtl. Appendix p. 23. J 

24. A brass figure of Siva with five heads, from Allahabad. 

25. Four brass figures of Bhairava, adoring the Lingam. 

26. A brass figure of Shiva, from Allahabad. 

^ 27. Two brass figures of Shiva, adoring the Lingam. 

28. One brass figure of Shivu, from Allahabad. 

29. A brass figure of Kali, attended by her Lions, from Allahabad. 

30. ‘ A brass figure of Shiva. 

30. a, A brass figure of Shiva, from Allahabad. 

31. A brass figure of Shiva, adoring the Lingam, from Allahabad. 

32. Two brass figures of Shiva, adoring the Lingam. 

33. One brass figure of Parvati, adoring the Lingam. 

34. Ganesa and Kartika, adoring the Lingam. 

35. Brass figures of Siva and Parvati, from Patna. 

36. A brass figure of Parvati, from Allahabad. 

37. A brass figure of Parvati, from Allahabad. 

38. A brass Arrotee, from Allahabad. 

Presented by Dr, R, Tytler, (see As, Res. Vol. XIV. Appendix p. 3.> 

'D.’— Antiquities from Nepal. 

1. — Buddhist. 

39. A copper figure of Gotomah, holding oiferings. 

40. A copper figure of Gotomah, holding offerings. 

Presented by S. Bramley, Esq. 

41. A brass Budhistical figure. 

Donor f 

42. A brass Buddhist figure. 

43. A brass female Buddhist figure. 

Presented by Lieut. J. P. Boileau, (see As. Researches, Vol. XU. Appendix p. 16,^ 

2.— Hindu. , 

44. A copper figure of Lnkanatba. 



1842.] 


579 


Asiatic Society. 

Presented by S. Bramleyt Esq. (As. Jour. Vol, H.^p. 308.^ 

45. A brass iijrure uf Lokanatha. 

46. A ditto ditto. 

47. A wooden figure of Lokanatha. 

Presented by Lieut. J. P. Bo'deau^ (As. Res. Vol. Xllh Appendix p. IG.^ 

48. An ivory figure of Durga in the form of Tara, (4 arms with the skull 

of a giant in one hand, and surrounded with the necklaces of Human 
Skulls. ) 

Donor ? 

49. An ivory figure of Baraha Avatar, (with the attributob uf Tara as above 

specified.) 

Donor f 

50. An ivory figure of Ganesa. 

Donor f 

51. A brass figure of Tara. 

Presented by lAeut. J. P. Boileau, (see As. Res. Vol.^XIlL Appendix p.^ IG.^ 

52. A brass figure of Durga Mohish Mordince, (with eight hands.) 

53. A ditto ditto of Garuda. 

53. a. A ditto ditto of Shiva. 

54. A brass figure of the first incarnation of Shiva, ** Matseeu Avatar.*' 

55. A brass figure of the second incarnation of Shiva, ** Koormu Avatar.” 

56. A ditto ditto of the third incarnation of Shiva, “ Boruha Avatar.” 

57 A ditto ditto of the fourth incarnation of Shiva, ** Nursiugha Avatar.’* 

58. A ditto ditto of the fifth incarnation of Shiva, Vamana Avatar.*’ 

59. A ditto ditto of the eighth incarnation of Shiva, ” Sree Krishna Avatar.’* 
GO. A ditto ditto of the Kalika Avatar. 

Gl. A brass figure of a Vishnfi, with four arms. 

G2. A ditto ditto of Narain and his Spouse ” Luksmcc.” 

G3. Three brass figures, Krishna with two female attendants. 

G4. Three brass figures, Kam, Lokhana, and Sitta Devi. 

65. A brass figure. 

66. A ditto ditto of the goddess Kalee. 


E.—From Arracan. 


1. Buddhist. 


67. 

68 . 

69. 

70. 
71 to 74. 
75 to 82. 

83. 


A copper figure of Gotamah, highly urnamentud. 

An iron figure of Gotamah, gilt. 

A brass figure of Gotamah, gilt. 

A ditto ditto highly ornamented, and holding a pot with offerings. 
Brass statues of Gotamah, crowned and holding offerings. 

Brass figures of Buddha. 

A brass statue of Gotamah, with an attendant in an erect posture. 
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Presented by Dr. R. Tytler^ (see As. Researches^ Vol. XVI. Appendix p. 1%J 

84. A stone figure of Gotamah. / 

Donor f 

85. A brass statue of Gotamah, with a crown, and ornamented. 

80. A wooden figure of Gotamah, gilt and highly ornamented. 

87. A wooden figure of Gotamah, plain and gilt. 

88. A wooden figure of Gotamah, plain and gilt. 

89 to 90. Two wooden female Devotees of Gotamah. 

91. Ancient brass model of a Temple, containing four images of Buddha, 

with Nagas, or Serpents, over the entrance. 

92. Thumb of a large image of Gotamah, made of a solid stone. 

93. A tile representing the foot of Gotamah, impressed with the figures of 

Buddha. 

94. A wooden image of a female, called the wife of Gotamah. 

95. A wooden model of Gotamah’s Temple. 

96. A brass model of an Arracan Temple, used in the worship of Gotamah. 

97. A statute of Buddha, affording a correct model of some of the Arrucan 

. Temples. 

98. A Siva Lingam, procured in n Temple at Keykeramdong. 

99. A white marble statue of Buddha. Donor, Dr. U. Tytler {see As. 

Researches, VoL XVI. Appendix, p. 12.) 

101 to 113. A set of Arracanese Griffin Weights of brass. Donor, Captain Bogle, 
{see -4^. Journal, Vol. Vi. 987.) 

114,115,116. Figures of Buddha, gilt. Donorf 

[17. An earthen sculpture of Buddha, with two attendants, and Sanscrit 
Inscription, from Tagoung, about 100 miles from Ava. 

118. An earthen sculpture of Buddha, with Sanscrit Inscription. 

Presented by Captain Hannay, (see As. Journal, vol. V. p. 126.^ 

119. An earthen sculpture of Buddha, with Sanscrit Inscription. 

Presented by Prince Alakara, ( see Journal As. Society, Vol. X. p. — ) 

120. An earthen sculpture of Buddha, with Sanscrit Inscription. Donor f 
.121,122. Barthen sculptures of Buddha, with Sanscrit Inscription, gilt. 

Donor ? 

123,124. Marble statues from Pagahna Mew, a town in the Birman Empire, 
situated on the East side of the Irrawaddy River. Lat. 21° 9^ N. 
Long. 94° 35' E. 

Presented by Captain Ross, (see As. Researches, Vol. XVI. Appendix p. 12.^ 
125. A stone Lingam with Sculptures. 

Presented by Dr. R. Tytler, (see As. Researches, Vol. XV. Appendix p, 36. J 
F. — From Java. 

126 to 201. A brass figure, supposed to be **Kartika'* seated on a Peacock, with 

a Lion*s mouth, and holding a spear in his right hand. 

127 to 202. A brass figure, sitting with crossed legs on a state chair. 
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ll.— Idols and Antiquities not identified with regard to their Honors and Localities, 

1.— Buddhist. 


126. 
127. 
128, 129. 
130. 


131,132. 
133,134,135. 
136. 
137,138. 
139 to 142. 


A brass figure of Buddha. 

A wooden model of Buddha. 

Copper figures of Buddha. 

A brass figure of ditto. 

Copper figures of ditto. 

Copper figures of Buddhas holding offerings. 
A small copper bell in the shape of Gotumah. 
Copper Budhistical figures. 

D. D. ? 


143. a. A copper Buddhist figure with ten hands, gilt. 

143.5. A copper mould and lead cast of five Buddha figures. 


2. — Hindu. 


144. 

115,146. 

147. 

148. 

149. 

150. 
151, 152. 

153. 

154. 


155. 

156. 

157. 

158. 

159. 

160. 
161. 
162. 

163,164. 

165. 

166. 

167. 

168. 
169. 
17a 

171. 

172. 

173. 

174. 


A brass figure of Siva and Parvati. ^ 

Copper figures of Parvati. % 

A brass figure of Siva, with four hands. 

A copper figure of Siva, in a sitting posture. 

A brass figure of Durga Mohish Mordini, with eight bunds. 

A brass figure of Durga, with eight hands, destroying the Asura. 

Copper figures of Durga Singh Bhani'. 

A copper figure of Gonesha, sitting on a rat. 

A brass figure of a Devotee, being the representation of the Lingum 
worship. 

A copper figure of Siva, with four hands. 

A brass figure of Vishnu. 

A copper Bhavani, with a Lion’s head, and canopied by Sesha Naga. 

A copper figure of Lokshmi. 

A ditto ditto. 

A brass figure of Vishnu. 

A copper Kaliku Avatar, mounted on a horse. 

A ditto ditto. 

Brass figures of Krishna. 

A copper figure of young Krishna. 

A copper figure of infant ditto. 

A copper figure of Krishna, standing under a tree. 

A copper figure of Radha. 

A brass figure of ? 

A ditto ditto of >— ? 

A brass figure of a Devotee holding offerings. 

A copper figure of Handman. 

A ditto ditto. 

A brass figure of Handman on one side, and of a Devotee, on the other. 
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175. 

176. 

177. 
178 

179. 

180. 
181 
182. 

183. 

184. 
185 to 188. 

189,190. 

191. 

192. 

193. 
194,195. 
196,197. 

J98. 

199. 

200 . 


A brass figure of a Munee or Devotee. 

A ditto ditto of a Devotee. 

A ditto ditto of a Female. 

A brass figure of a Female under an arch. 

A ditto ditto canopied by Naga. 

A brass figure of a Devotee. 

A copper figure — ? 

A brass figure holding a snake with both hands. 

A brass Arrotee, containing five oil burners, and the figures of two men 
and a female. 

A copper cast of a Peacock. 

Earthen costa of figures, with Sanscrit Inscriptions. 

Copper Snakes. 

Copper Snake, with five mouths to a head. 

A copper Bull and a figure, canopied by Naga. 

A brass Bench. 

Copper moulds for casting the Lingaiii. 

Brass moulds for ditto ditto. 

A copper head of a Human Figure. 

A procclain figure of an Ape. 

A brass figure of a Female Dancer. 


Head letter from B. 11. IIoocson, Esq. Resident of Nipal, with a specimen of the 
style in which Mr. F. Howaud, the celebrated illustrator of Capt. Harris’ African 
Beasts, proposed to bring out his mammals and birds of Nipal. There are about 
100 quadrupeds which Mr. Howard will give for No. 50 in alternate monthly num- 
bers of twenty plates, each No. to cost lls. 10. 

Read a further letter from the same gentleman, enquiring if the Tibetan mammals 
and birds sent by him through various channels (specified) bad been received, and 
advising the dispatch of thirty-one drawings for exhibition at the Society’s Meeting, 
and for ultimate transmission to London, '* so that in India and England the autho- 
rities and public may resert to their promise to support the work by subscription.” 

The drawings referred to were exhibited \ and the subject, it was remarked by the 
Secretary, would have the notice it deserved in an early number of the Journal. 

The Secretary exhibited some specimens of Ningpko China, consisting of cups, 
sugar pots, flower vases, intended to be hung on the walls of a room ; imperial 
pattern plates, and basons, Chinese scales, and other articles presented by Lieut. J. 
Brockbian, H. M. 60th Regiment ; some of these articles, although of a trifling 
nature, were valuable as curiosities. < 
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Read a letter from Mr. D. Ross, ofTering for the acceptance of the Society an old 
mineral glass case. 

Read letter from the Honorary Secretary of the Royal Asiatic Society, London, of 
the 4th December 1841, conveying thanks of the Royal Society for five numbers 
(109 to IIS) of the Journal of the Asiatic Society of Bengal. 

Read the following letter from J. H. Batten, Esq., of 8th February, 1842 : — 

My dear Torrens, Almorah, February 8, 1842. 

Having returned to Almorah, 1 lost no time in sending off an instalment of the Her- 
bert MSS. to the Asiatic Society, and accordingly on Gth instant 1 despatched by 
d^k to your address, a packet containing two neatly written vols. which can at once be 
printed off. These vols. contain a Journal of Herbert's visit to the lower ranges of 
Sirmoor, and the low country and hills about Bark and Roopiir, below the Soobathoo 
mountains, to the Terrai east of the Jumna, belonging to the Suharunpore Zillah, 
to the Dehra Doon, and thence crossing the Ganges along the edge of the Bijnorc, and 
Moradabad and Pilibheet Terrai, to that of Kumaon, and to Bhamource Pass, and 
thence by the Bheemtal route to Almorah. Captain Herbert stayed at Aliporah a 
whole summer, and recorded observations. Thence his Journal shews his tour in 
a NNE. direction towards the Juwakee Pass, (Oonta Dhoora,) and the Snowy range 
from which flows the Gorce river, one of the main feeders of the Goggra river. 
Before reaching Melum, Herbert fell ill, and his Journal ends. 

1 have three other vols. of Manuscript. These are all badly written, and parts of 
them arc very obscure. One of the vols. is written topsy-turvily, i. e. one set of 
observations are recorded on one side of a page, and another set on the other, and 
large lacums intervene. Luckily this volume relates to Kumaon, and British 
Gurhwal, tracts with which 1 am intimately acquainted, and my local knowledge 
enables me to decypher the names of places, and connect the threads of the narrative. 
1 assure you that nobody at Calcutta can possibly interpret the volume in question, 
1 therefore, propose to edit it myself, only asking time, say, to the clase of the rains, 
for the work. James Prinsep gave up the task in despair, and I would not keep the 
vol. in question for a day, if 1 thought that his successor in Calcutta could really 
make any thing out of the MS. This vol. also contains Captain Manson's continu- 
ation and completion of the Journal which Herbert discontinued from illness, and 
the tale is thus carried on from where Herbert stopped, to Melum and Oonta Dhoora 
Pass, (a highly interesting tract which 1 have myself visited,) and back over the 
hills to Almorah. This part can be separately transcribed by me now, (i. c, 
before the rains,) and sent to the Society. In its present state I defy any one, who 
has not been at every spot named, to decypher the words, and to fill up the gaps 
caused by moths and white ants. 

The 2nd vol. contains a Journal by Capt. Manson, (Herbert’s then Assistant, now 
Commissioner with Bajee Rao,) of a tour from Almorah to the outposts at Petorah 
Gurh and Lohooghat, and thence through the hills nearest the plains, to Bheemtal. The 
writing in this vol. has become very obscure from time and the ravages of insects, 
but I hope, with the aid of my map and local knowledge, to decypher the whole of this 
little narrative. In this vol. as in the others, there arc double sets of numbers for the 
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rock specimens, thus : No. 160— Greenish white quartzose rock, &c. &c. 

No. 2275 

161. Greyish rock approaching to porphyritic. 

The 3rd vol. is, I believe, first in order of time, but the dates of months are for the 
most part given, and not those of years. Prinsep’s note makes the year of this Journal 
to be 1826, and this would appear to be correct. It begins with Chilkeea^ the mart 
for hill productions between the Kumaon Terrai and Cashcepoor; thence the Journal 
describes Herbert's tour up the Kosilla river into the Kumaon Hills vih Dhikkolce and 
Chokoom os far as Okuldoonga, where he left the river and ascended to Tarket. It 
then shews his return to Chilkoea, and passage through the Terra! to Haldooa and 
Casheepoor, and thence along the edge of the forest in a westerly direction to Juspoor* 
Burrapoora, Kadirkoto, and Nujeebabad to Nagul, where he crosses the Ganges, and 
marches by Bhogpoor to Hunlwar, and thence through the lower hills and Doon to 
Hhera. At Hurdwar, Capt. Herbert makes the following note : “ 1 begin here to 
number my second thousand with the printed Nos.. from 1,’’ but in all this vol. there 
are double numbers, thus . 

77.4;) 

78 

•• 79 6 f specimens, chiefly hornblendic sent to Dehca. 

«o!73 

The larger numbers representing, it would seem, the general scries ; the smaller, the 
series obtained at any particular spot. From Dchra, Herbert made excursions to 
Sunsur-Dharo, the celebrated dripping rock, and Col. Young’s house on the hills, 
called ** the Potatoc Garden,” now a part of the great station of Mussooree. His 
geological observations here are very full, as are those in the range near Hurdwar. 
At Dehra he examined Mr. Shore’s well, and describes its strata to the depth of 22H 
feet. He afterwards describes his march through the Doon and across the Jumna to 
Kalseet where he regularly enters the hills. He thence marches through Jounsar, 
Joobul, &c. by a circuitous route to the Burin or Brooang Pass, (de Borendo of the 
Simla folk,) thence down the Pabur river to the Tonsc, and .Jumna countries, and to 
Dehra Doon by the Aglar valley and over Mussooree range. From Dehra Doon to 
Suharunpoor, Meeruth, Moradabad, Ganges Ghht, and down the river to Calcutta, and 
on his way down he narrowly escaped drowning at Colgong. In this. vol. there are 
mention of 379 specimens, and Herbert in a note written in July 1827, (at Almorah 
1 believe,) says, that these specimens were left at Moradabad, and had by an accident, 
become very much damaged in their envelopes. He records the shape of the labels 
in this series (viz. the 2nd 1000) as y and he notes the doubtful, loose and 

remaining numbers. 

The country described in this volume has been subsequently examined by numerous 
travellers, as it is that chiefly visited from Simla and Mussooree, and I do not think 
that anything very novel will be brought to light by the Journal : — but, if it can give 
a clue to the labels and specimens at Calcutta, you will think it valuable, and 1 there- 
fore propose to despatch this vol. to-morrow to your address. Allusions in it are 
frequent, 1 sec, to places in Kumaon, as Powree ; at Sreenuggur Dheeanneekot near 
Almorali ; Jilmilputteen near Kcdarnath ; Punnae on the Aluknunda, noted for its 
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curious grey wacke and also metalliferous talcose rocks ; Dheenpoor, the site of some 
large copper mines in this province, &g. This fact shews that Herbert had visited the 
Province, before the period of the Journal which 1 propose to edit. Yet, 1 have 
never seen any record of his tour to Sreenuggur, Kedarnatb, &c., that is of his first 
visit to Kumaon, and that part of Gurhwal which is attached to this province, and 1 
should like much to discover some Journal of the tour in question. Mr. Piddington 
will find the volume of MS. which 1 propose to send to-morrow, less kakographic 
and more easy to decypher than the volume which 1 retain, (there being no brealuypH 
and no great admixture of other matter with the narrative,) moreover, numbers or 
people, and among them my friend Pratt, know the country described. It is a great 
pity that Dr. McClelland confined (no fault of his though) his observations in Kumaon 
to the immediate neighbourhood of Lohooghat and Petora. Had he examined the 
country South-West and North of Almorah, ho would have been able to edit Herbert’s 
Kumaon volume, and to elucidate Manson’s mysterious pothooks. As it is, you must 
kindly beg the Asiatic Society to be thankful for the MSS. already sent, and 
the MS. promised by to-morrow’s d^k, and to await with patience (for 1 have not 
much leisure,) my edition of Herbert and Manson’s Kumaon Journal, which I will 
endeavour to make as luminous as possible. ^ ^ 

Believe me to remain. 

My dear Torrens, • 

Yours very sincerely, 

* J. H. Batten. 

llie letter having been read, it was proposed by the Lord Bishop, seconded by 
the President,— That the thanks of the Society be voted to Mr. Batten for the valu- 
able services rendered by him in the recoveiy and transmission of the late Captain 
Herbert’s manuscripts, and that the acknowledgments of the Society be tendered 
to Mr. Batten for his offer of editing the late Captain Herbert’s and Major 
Manson’b Jqumal in Kumaoon. 

Read the following report submitted by the Curator of the Museum : — • 

Sir, 

Since my last Report to the Society, the following donations of Zoological speci- 
mens have been received for the Museum. 

From Dr. Wallich, a very fine specimen of the true ^ibet of Buffon, or Viverra 
JZihetha of Linnaeus, being a species of rare occurrence in European Museums, indeed 
^Xtemly know of one specimen which is in the British Museum, for the Tanggalung pf 
the Malays, regarded as Buffon’s Zibet by the brothers Cuvier, is quite a different 
animal, which has since been termed V. tanggalunga by Mr. Gray: the present 
species is the V. melanura of Mr. Hodgson, and an interesting notice of its habits, 
with a very recognisable figure, occurs in Williamson's ' Oriental Scenery'; there is 
also a figure and notice of this species in the Ist No. of Dr. McClelland's * Journal 
of Natural History.' 

Likewise a female specimen of Parodoxurus typus, which has been added to the 
collection of stuffed mammalia. 

In the class of Birds, 1 have the pleasure to record the donation, from Government, 
of a beautiful recent specimen of Tragopan satyrus, which has been mounted. 

* This Beport. should have been published with the ** Proceedings of the Asiatic Society," at 
p. 274, and have preceded the Repoit given at p. 444 tt. seg.^Cur, At. Soc, 

' 4 H 
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From W. Masters, Esq. a recent Chinese Lory (Lorius Sinensis). 

From U. W. G. Frith, Esq. throufzh Mr. Hampton, mounted specimens of the 
following species of Birds. 

Athene Brodiei: Noctua Brodiei, Burton, P. -S'., 1835, 152, seu N. tubiyer, 
Hodgson, As. Res. XIX, 175, bearing date 1836. 

Garrulee leucogenySi Nobis: being the eighteenth species of this genus with 
which I am now acquainted from Northern India. This generic title holds precedence 
of CrateropuSj Swainson, and lanthocinclat Gould, applied to the same group, certain 
species of which have been referred to Cwclosoma by Mr. Vigors, and -others by 
Mr. Hodgson. 1 have elsewhere endeavoured to reduce the synonyms of the various 
members of this genus, and have prepared descriptions of the present and another 
new species, for which vide p. 180, ante.* 

Francolinus vulgaris. 

Fr. Pmdicerianus : Tetrao Pondicerianus, Gmclin; Perdix orientalise Latham, 
but not of IloTsheld. A figure and interesting notice of the habits of this species have 
been published in the ‘ Bengal Sporting Magazine,* for October, 1810. 

Fr. gularis : Perdix gularis. Tern : figured as the Chicorce in the 'Bengal Sporting 
Magazine* for September, 1839, but which must not be confounded with the true 
Chicore (Perdix Chukar) of the Himalaya. 

• OrtygiSf allied to Hemipodius atrogularis, Eyton, P. S.^ 1839,107, and 
scarcely less so to O. pugnax and O. taigooTf all these species having a black throat 
and furc-ncck in the mature male, and which is broader in the present species than 
in the two latter : from these it is readily enough distinguished hy the predomiiiauce 
of black on the upper parts, the more strongly marked large oval spots of this colour 
on the wing-coverts, and the hue of the belly which is merely tinged with rufous ; size 
intermediate. On some future occasion, 1 hope to do something towards elucidating 
the Quails, dwarf Partridges, and Ortyges of India, which at present are a most per- 
plexing group, notwithstanding the exertions of Col. Sykes, and of subsequent inves- 
tigators, who as yet have but very partially analysed the numerous species.f 

Of the foregoing six species of birds presented by Mr. Frith to the Society, four 
are now to their Museum; viz. the tiny Owl, the Crateropus, the Wood Partridge, 
and the Ortygis, 

Numerous specimens of birds have also been added to our collection, procured in 
the bazaar, among which it will be sufficient to notice a few of tlie more interesting. 

Caprimulgus macrouruSe Horsfield, Lin. Trans. XIII, 142. A very handsome male. 
We before possessed specimens of what appear to me to be the female of this speces, 
and w'hicb, if so, are remarkable for the pale colour predominating much more than 
in the other bcx.:^ 

Tringa platyrhynchat Temminck. A male in winter plumage ; one in summer 
garb, from the old China collection, having been already in the Museum. The only 
additional species of this genus, which 1 have hitherto met with, are— 27*. subarquata 
which is not rare, and 77*. minuia, which is exceedingly abundant. 

* 1 have since become acquainted with several additional species, which I shall describe in a 
more elaborate monograph of the genus. — Cvr. A*. Soc. 

1 1 have since prepared the analysis above mentioned, which will appear in a subsequent 
the bird above noticed » Mr. Eyton's airogularit.'^lbid. 

t This appears to bo common in Nepdl. — Ibid. 
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Rccurmrostra Avocetta : fine specimens. 

Botaurus stellaris. The European Bittern, a handsome female. 

Pluvianus dmreuSf Nobis; being the sixth Indian species of this genus with which 
1 am acquainted : length of a female 14 inches, by 2^ feet in extent ; wing from bend 
inches, and tail 4^ inches ; bill to forehead inch, and bare part of tibia the 
same ; tarsc 3 inches. Irides dilute red, with a cast of brown ; orbital skin, small frontal 
lobes, basal three-fifths of the bill, and the legs, bright yellow ; the rest of the bill 
black, os arc also the claws. General colour of the upper parts pale greyish-brown, 
the head, neck, and breast, pure light grey, passing into black on the lower part of 
the breast, which terminates abruptly, contrasting with the white belly ; primaries, 
their coverts, and the winglet, black ; the secondaries and their coverts chiefly white, 
and the tertiarics concolorous with the back : upper tail-coverts white, slightly tinged 
with brownish ; and tail pure white, having a black subterminal band, broad on its 
medial feathers, nearly obsolete on tho penultimate, and quite so on the outermost. 
This species is new to the Museum, and 1 have seen but this one specimen. 

Rallus gulariSf Horsfield. Beautiful specimens. 

Phalacrocorax pygmucus^ Auct. 

Rhynch^a picta. 1 merely notice this handsome species, a i^nc series of which has 
been put up, to remark that an affinity which I long ago detected and commenttul 
upon, between this genus and the American Heliornis^ is strikingly mauifcbtcd by the 
living Rhynchea, The style of colouring and markings correspond, and the Ameri- 
can genus is styled Ileliornis (or Sun Bird), from its habit of spreading out the wings 
and tail, upon surprise, and so forming with them a sort of radiated disk, whereon tho 
elegant markings are beautifully displayed. The same habit is observable in Rhyn- 
cheUf which thus shews off its spotted markings to the admiration of the beholder, me- 
nacing the while with a hissing sound and neck contracted, when suddenly, seizing 
a favourable opportunity, it darts away upon the wing. Mr, Gray (in P. Z. ^V., 1831, 
62,) has attempted to define two alleged species of Indian Rhynchea by the names 
Picta and CapensiSy the former only of which he had himself seen from Africa os well 
as from India and China; but he refers to Savigny’s figure of Rh. CapensiSy in the 
Oiseaux d^Egypte, as furnishing a faithful representation of the other. Should they 
be different, however, the attempted definitions need to be rendered more intelligible, 
as neither comparison of them with specimens, nor of the latter with Savigny*s figure, 
has enabled me to decide to wliich the Bengal bird should be referred, and certainly 
the considerable number which 1 have seen and examined of this latter were all of the 
same species. Among a number of African and Indian specimens of birds identical 
.in species which were exhibited by Col. Sykes before the Zoological Society, as 
noticed in P.Z.S. 1835, 62, were examples of a Rhynckea styled Capensis, Stephens. 

In the class of Reptiles, a specimen of the Python Tigris^ fifteen feet in length, has 
been purchased alive and been killed ; its skin has been mounted, a number of pre- 
parations mode of its viscera, and the skeleton is now in process of being cleaned. A 
considerable number of other skeletons, chiefly of birds, have also been laid by to be 
set up as opportunity will permit of it. 

Mr. Frith’s donation comprised, in addition to the birds which have been mentioned, 
a few specimens of insects, together with some pupa-envelopes constructed of bits 
of plant-stems, though by what species I am unacquainted. 
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The following are the dimensions of the magnificent Gaour of which the skin, 
prepared for being set up in our Museum, is now in progress of transmission from 
Chycbassa, as already noticed by the Secretary. They were taken by Lieut. Tickell 
from the recent animal, and 1 annex a copy of the figure which he has kindly supplied 
me with, in order to enable our tiixidermists the better to imitate the form of the 
living beast in the stuffed specimen. 


A, B, a string passed along the back to root of tail, 
A, a, from frontal ridge to tip of muzzle, 

c, d, horns apart anteriorly at base 

e, f, tip to tip of ditto, 

A. g. from nose to centre of eye, •••• 

g, h, eye to root of horn 

• g, k, eye to base of ears, • • . • .... 

l, m, humerus, &c. 

m, n, radius, .... •«.. ..«• 

n, o, metacarpus, «••• •••• •••• 

o, p, pastern, &c. and hoof, 

q, r, pelvis, •••■ 

T, s, femur, •••• •••• •••• 

8, t, tibia and fibula, «••• .... 

t, V, metatarsus, •••• 

V, w, pastern to end of hoof, 

C. D. perpendicularly, about 

C. X. length of dorsal ridge, 

tail-root to tip of hairs, 

k, y, circumference of head behind horns. 


i, 2, 

neck behind cars, .... 

.... 

.... 4 

94 

C,2, 

chest, ■••• .*.• 

.... 

.... 8 

8 

3, 4, 

muzzle, .... .... •••» 

• • • * 

.... 1 

9i 

5,6, 

fore-arm close to axilla, .... 

.... 

1 

lu 

7.B, 



.... 0 

9 

9.10. 

thigh close to body, .... 

.... 

«... 3 

OJ 

11. 12, 

thigh close above hock, .... 

.... 

.... 1 

6 


Feet. Inch. 


*' Iridcs grey; muzzle black; horns pale, with dark tip; hoof, blackish.*’ 

I am. Sir, 

Yours obediently, 

Ed. Blyth. 


Report for May Meeting, 

Sir,— On the present occasion, 1 have comparatively few donations to announce to 
the Meeting. 

In the class of mammalia, our most interesting acquisition is the remarkably hand- 
some Fox from beyond the Sutlej, already announced as having been presented by 
Mr. Lushington. 1 presume it to be the Vulpes Uipalensis^ (vrayy Mag. Nat. Hist., 
N. S., 1, 578, according so far as can be made out from the very imperfect description 
there given; but notwithstanding the differences of colour, and length and quality of 
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fur, apparent between this and our specimen of the common Himalayan Fox, upon which 
Dr. Pearson founded his description of V. montanus, vel (subsequently) V, fftma- 
laicus, Ogilby, I cannot, after full consideration, regard them as specifically distinct, 
but consider this to be a variety merely, from a colder habitat, or perhaps a winter- 
killed individual, though 1 am unaware that any of the Canicks renew their coat more 
than once in the year. Certainly, with regard to the name NipalensiSt Mr. Hodgson, 
who has so long pursued his zoological researches in that province, would seem to be 
unaware of any NepMese species additional to F, montanus and V, corsac; a circum- 
stance which also tends to cast a doubt upon the F, Hodgsonii, likewise insufficiently 
described by Mr. Gray, loc. cit. The specimen now exhibited may, indeed, be toler- 
ably well referred to either of the half -descriptions indicated.* 

Length thirty inches from nose to base of tail, the tail with hair sixteen inches ; 
from nose to base of ear five inches and a half, and ears (measured posteriorly, and 
making some allowance for their having shrunk,) four inches; height of the back 
fifteen inches. Fur exceedingly rich, dense, soft and fine, the longer sort measuring 
fully two inches upon the back, and the inner everywhere of considerable length and 
woolly character. General colour pale fulvous, scarcely more than fulvous-white 
over the shoulder-blades, and but little deeper on the sides, the haunches and tail 
appearing greyish, while the middle of the back is mu^h deeper and more rufous 
fulvous than the rest, widening upon the croup, and passing there into the grayish 
appearance of the haunches; outside of the ears deep black to near their base (as in 
ordinary montanus); and the under-parts mingled white and faint nigrescent, the 
latter being the general hue of the inner fur at base, and more or less developed on 
different parts. Head light fulvous mixed with white, and marked as in other Foxes; 
the darkish streak from the eye to the moustachial bristles faint, the latter black, and 
cheeks and jowl white as usual. Limbs about the same pale fulvous os the head, the 
ordinary mark in front of the fore-limbs inconspicuous, though indicated by grizzled 
black and white-tipped hairs: tail bushy and white-tipped, with also a white mark 
across its upper surface near the base, above which the colour is the same rufous- 
fulvous as the croup, while ascending on each side of the buttocks is some whitish, 
which is divided by a narrow rufous stripe at the mesial line; the rest of the tail 
being pale dull fulvous with the hairs slightly black-tipped. 

Captain Hutton states {J, A, S. V 1, 934,) of F. montanus, that *' the males are larg- 
er and much darker than the females.” The very pale specimen, however, here des- 
cribed is a male : and should my specific identification of it be correct, the F, mon- 

* **Vulpe$ Nipalensia. Fur soft, silky, long; above, bright fulvous-yellow. 

“ Inhabits Northern India, Nopfil.— Gen. Hardwicke. 

"Like the common European, and American fulvous, Foxes; but the fur is much softer and 
brighter coloured. 

“ V. Hodgsonii. Fur rather woolly ; above, bluish grey. Forehead, nape, and middle of tlie 
back, yellowish-brown. Tail-ond, black. Chin and beneath, white. 

" Inhabits North India, Hardwicks.” 

With respect to "tail end black,” I suspect that Col. H. Smith’s observation will be found to 
apply, that " of the hundreds of [English] Foxes and skins examined by us, although there be 
many with the end of the tail apparently black, we have not found one where there was not a 
white tip within the black ; although most Foxes occasionally pull out the hairs at the end of the 
tail.” Dr. McClelland writes, of the Fox of Kemaon, "he has grey legs, becoming darker to the 
feet; dark sharp nose ; bushy tail, that of the male having a white tip ; the upper surface of the ears 
velvet-block, inner surface cream yellow.” ‘ Geology, &c. of Kemaon,’, p. 220. 
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tanus would accordingly appear to be subject to considerable variation in shade of 
colour, like the allied F, fulvus of North America. In conne.\ion with this sub- 
ject, 1 may further remark, that Lieut. Irwin mentions ** black fox** skins, together 
with those of the “ common brown fox,** as among the commodities sent from Inde- 
pendent Toorkistan to the marts of Chinese Toorkistan.* “ The Fox of Toorkistan,’* 
he observes. ** and generally of the cold and temperate countries, has all the cunning of' 
the English, unlike the puny Fox of India** ; the former probably referring to the 
common Himalayan species, rather than to the Tibet Fox (F. ferrulatus) of Mr. 
Hodgson; though regarding the cunning of those of Kemaon, Dr. McClelland 
writes— “ They are somewhat larger than the English Fox, and are very easily caught 
in trapSf' whereas the Jackal there, which is much larger than the Jackal of the 
plains, is remarkably shy and cautious, so much so as never to allow ibsclf to be caught 
in a trap.**f 

In Afghanistan, according to Dr. Griffith, **a large and a small species of Fox appear 
to exist. The former, which is perhaps identical with the large Himalayan Fox, 

I procured from Quetta and at Olipore, at which place it is not uncummon.:|; The 
small kind seems to resemble the Fox of the plains of N. W. India.*' 

Of the latter, or more exclusively those of the great WesLeru Hurriana desert, the 
Hon. Mountstuart Elphinstone remarks, that these are less than our [the English?] 
Fok, but somewhat larger than the common one of India: their backs are of the same 
brownish colour with the latter; but in one part of the desert, their legs and belly 
up to a certain height, arc black, and in another, white. The line betw'een those 
colours and the brown is so distinctly marked, that the one kind seems as if it had 
been wading up to the belly in ink, and the other in white-wash.’* Account of Cabuly 
&c. p. 7, Specimens of the animals here indicated would be highly acceptable to 
zoologists. 

1 have been informed that a species more nearly resembling the English Fox than 
the small Corsac of tlie plains inhabits the Ncilghierries; but no such animal is 
noticed in Mr. Elliot’s catalogue. 

In Proc. Zool. Soc. for 1837, p. 68, it is mentioned that “a new species of Fox, 
nearly allied to Fulpes Bengalensis, but evidently larger, Mr. Gray designated as Ful- 
pes xanthura,** but no description is there published, nor habitat assigned, though this 
notice follows some descriptions of Indian animals. Naturalists, therefore, are not bound 
to trouble themselves about the priority of the name, should they chance to meet with 
the animal here alluded to. It cannot, surely, be the ** Fulvous-tailed Dog {Canis 
chrysuruSf Gray),’* a description of which is published in Mag. Nat. Hist. N. S. 
1, 157, and which is stated to inhabit India. I subjoin reasons, however, for suspect- 
ing that it is the same, and here indicate the animal as one regarding which further 
information would be acceptable. § 

* Red, grey, brown, and block Foxes are stated to hove been formerly very numerous in the 
Aleutian Isles, whence the name of " Fox Islands" applied to this group, or rather chain. Does 
the American species extend across to Asia like the Rein Deer, Argali (?), &:c. ? 

t Captain Hutton remarks, of the Jackals of Simla, that they do not appear to hunt in packs 
as they do in llxe plains, but oxo seen singly." J. A. S , VI, 934. Is it certain tliat they ore of the 
same species ? 

J For further particulars concerning K moutanus, vide J. A. S., VI, 934. 

S " Fur pale, foxy, varied with black-tipped rigid white hairs, which are most abundant on 
the sides, and only scattered on the hinder part of the bock. Under fur soft, silky ; of the back 
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The wild Canida of India may, 1 suspect, be reduced to the following species 

SubgenuB Cuon, Hodgson, vel Chryseus^ H. Smith, perhaps comprising a plurality 
of species, though actual comparison of specimens is necessary to establish these. 

** Upon the Himalaya,** writes Mr. Ogilby, ** the common Wild Dog, called simply 
Junylee Coota in the plains, and Buansu in Nepal, [Colsun or] C. Dukhunensis of 
Sykes, and C. pHmavaus of Hodgson), is only found in the lower regions, but is 
replaced further up by two other wild species, likewise called Jungles Coota by 
English sportsmen. Lieutenant Smith informs me, that one of these is larger and 
the other smaller than the Jungles Coota of the plains, from which they Iwth differ in 
having shorter tails and a lighter or more ashy colour : both species ascend the hills 
even to the snow-line ; they hunt in packs, and inhabit ravines, and rocky dells ; but 
being excessively shy, are not very often, seen. Tho Jungles Coota of the plains, in 
other respects, does not appear to me to differ from the C. Sumatrensis of Hard- 
wicke.’** Zoological Appendix to Royle*s Illustrations. 

Mr. Hodgson merely informs us, that ** the breed of Tibet is large, and of a pale Wolf- 
like colour,** but he only possessed skins of “very young animals;** and this would 
seem to be the race observed by Moorcroft in his journey ti^ Ladakh (Travels, I, 13), 
and by him styled ** Wolves.** One of his party, in advance, disturbed a pack of them 
in the act of pulling down a Surrow, and having put them to flight, and secured tlteir 
victim, **the Wolves kept prowling about us, and were not finally dispersed until 
several shots had been fired at them. They were of a reddish colour, with long, lank 
bodies, and bushy tails. The natives call them Khoa^* spelt Qyo by Dr. Spry and 
others, and Quihoeio John8on*8 * Indian Field Sports,* referring to the animal of Central 

fulvous ; of the sides whitish ; lead coloured at tho base of the hairs. Cheeks, chin, throat, and 
belly, white. Sides of the chest, inner sides of the legs, yellowish white. Upper part of the legs, 
and anal region, bright reddish-fulvous. Tail cylindrical, reaching nearly to the ground, pale 
yellow, with a dark brown tip, and a large tuft of rather rigid hairs (placed over a large gland 
at its upper part near tlie base. Ears rather large acute, grey, and edged with black externally ; 
internally, whitish. Length 23^ inches, tail 10 inches. Specimen in British Museum.” 

From the particular mention of the caudal gland, in addition to the hue of the tail, I am 
really induced to suspect that this is, after all, no other than tho Vulpa aanthura above referred 
to ; for of tho latter it is mentioned tliat ** in describing this species, Mr. Gray remarked, that it 
had a large gland, covered with rigid brown hair, on the upper part of the base of its tail, very 
distinctly marked, and that on looking at the tail of the several other species of this genus, as 
V. Bengalenaig [Corsac], vulgarig, fulvtu^ and some others, a similar gland was easily recognisable, 
though it appeared to have been hitherto overlooked.” Tho same may be seen on tlie tail of a 
Wolf or Jackal, as must, I should think, be familiar to most observers. 

Mr. Gray also described, on the same occasion, a ** CanU procyonides (Raccoon-faced Dog). 
Grey-brown, varied with black tips to the hairs. (Hieeks and legs dark chocolate-brown. Tail 
short, thick, pale brown, with white tips to tho hairs. Ears rounded, hairy. Length of head 
6^ inches ; body 17 inches ; toil S inches. Inhabits China. Bpeelmon in British Museum.” This 
animal is figured in the ** Illustrations of Indian Zoology” of Messrs. Hardwicke and Gray, where 
undoubtedly it is made to look marvellously Raccoon-like. 

In the some work is also figured a “ Dooab Fox’* (V, nifacaM)^ but, so far as can be Judged 
from the plates, it would not differ from the ordinary Corsul, unless in the total want of annula- 
tion to the fiir, which is not very probable. 

I republish these notices to aid the investigations of enquirers in this part of the world, and 
in hope of preventing, os much as possible, a needless multiplication of synonyms. 

* In the latter author’s description of the Sumatran wild Dog (Lin. Tram. XIII, 286), it is 
remarked that “ the resemblance between this mfimal and^ the wild Dog of tho Ramghur hills, 
called QuaOf is strikingly close ; the colour ol both is the same, the black bushy tail the same, 
as also the form of the nose ; but the ears of the Sumatran Dog are more rounded." 
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India ; terms nrhich, as Colonel H. Smith remarks, ** appear to signify imitations of 
the animal’s voice when hunting'.'* 

From Herbert's * Gleanings in Science,' I. 280, I extract the following : “The 
Bhowsah [Buansu] are found in many parts of the hills of North-western India : there 
are two kinds, one denominated the Shikari, and the other the L&gh : the latter is 
much stouter than the former, and its hair longer and darker; it is not so fleet as the 
Shik&rf, but possesses a much finer nose ; it quickly regains the scen^ when lost by the 
Shikdri: it takes the name of Lagh from eating the offal of its prey, which the 
Shikdri does not."* 

A “ Red Wolf is mentioned by geographers as inhabiting the Great Altai ; and 
“ Wild Dogs," in addition to Wolves, Jackals, and Foxes, arc noticed by Elphinstono 
to occur in Afghanistan. Such an animal is mentioned by Colonel H. Smith, as “ the 
Beluel of Avicenna, which that author seems to have considered to be the Thos of 
antiquity. This," continues the learned naturalist cited, “ we take to be the Beluch 
of Beloochistan, one of two species of wild canines found in the woody mountains 
of South-eastern Persia, and probably extending along the high lands West of the 
Indus into Cabul. It is described as a red wild Dog, very shy, and extremely 
ferocious, hunting by day in parties of twenty or thirty, seizing a Bullock or Buffalo 
without hesitation, and tearing the animal to pieces in a few moments. A British 
Officer, who traversed a part of this wild region of alternate jungle and sandy plateau, 
deeply scarred into long and parallel furrows, barren and vertical, so that no quadru- 
ped can cross many without complete exhaustion, observed a group of these red Dogs 
lying on the edge of the forest, yet on the watch for game, but they withdrew into 
cover before he could fire at or completely examine them : they were, however, long 
and rather low on the legs, of a rufous colour, with a hairy tail and a powerful struc- 
ture : their foot-marks on the sandy soil were very distinct, and indicated that their 
feet were exactly like those of a Hound. The native peasants related that they keep 
aloof from human habitations, and consequently do little injury to human property ; but 
that no animal, especially if it be entangled in the billowy ridges before mentioned, 
can escape their pursuit. Having demanded some particulars about their structure, 
they pointed to a domestic Dog then present, and said that the Beluch was much like 
it, but larger and destitute of white colour, which marked the domestic animal ; but 
that there existed, further to the West, a wild species still larger than the red, which 
had so much white that the brown and block occurred upon its back in the form 
of spots." The account here given strikingly agrees with thatx^f the Wild Dog of the 
Rqjamahendri district furnished by Major Pew, and appended to Col. Sykes's des- 
cription of the Colsun in IVans. Roy* As* Soc. Ill, 411, so that there can be very 
little, if any, doubt of their applying to the self-same species, together with the 
following. 

“ The Red Wild Dog qf Southern China** continues Col. Smith, “ is most likely 
another race or species of this subgenus. It is described as resembling the Dingo of 

* A corresponding distinction is said to obtain among the Wolves of North America. Thus, 
in Silllman’s Journal, Yl, 93, we read, of those of the Catsklll mountains (a series of ranges 

extending firom the vicinity of the St Lawrence to the Alleghany ridge), that ** Two varieties 
of Wolves are met with, one called by hunters the Deer Wolf, ftom his habit of pursuing Deer, 
for which his light Greyhound form adapts him ; the other of a more clumsy figure, with short 
legs, and large body, more frequently depredates upon the flocks under the protection of man.” 
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Australia, thougli somewhat lower on the legs; but whether this or the Beluch wants 
the second tubercular tooth, has not been ascertained.'* Nat, Uhr,, Mam,^ IX, 
173-5. In the tropical countries eastward of the Boorampootcr, it has been generally 
understood that no wild canine animal exists, as appears to be truly the case with the 
Jackal ; but 1 have information (add trust to receive specimens) of two species, differ- 
ing much in size and habits, from the interior of Burmah, besides which 1 am told 
that *' a Fox resembling that of Bengal, but of a darker colour, and altogether more 
resembling the Englijsh species except in size," inhabits the Siamese hills. " Wolves" 
are mentioned in Capt. Low's list of the animals of Tenasserim (Journ, Roy, As. Soc., 
Ill, 50), " and Wolves, or perhaps wild Dogs," are elsewhere stated by him to inhabit 
the same range of territory. In Dr. Richardson's ‘ Mission to the Court of Siam,' 

( J, A. S,, IX, 5), Hares are mentioned,* ** and Wild Dogs arc said to be numerous 
here [near Camboorie], larger, with longer hair than the common Dog, but equally 
varying in colour." These would seem to bo scarcely referriblo to the present group. f 
In Sumatra, we have seen that they exist, and Sir Stamford Raffles alludes to more than 
one race in Java {Lin. Trans. XII 1, *249), remarking that how far the Sumatran 
animal "differs from either of those of Java, Dr. Horsfield will be able to decide." 

I am unaware, however, that the latter naturalist has published any notice on the 
subject. Dr. Solomon Muller, if 1 remember rightly, mentions them by the nam^of 
Canis ruiilus^ as alike inhabiting Sumatra, Java, and Borneo (?) ; and a Java speci- 
men was first taken to Europe by M. Leschenhault, "in size and in proportions equal 
to a common Wolf, but the ears are smaller; the colour is fulvous-brown, blackish 
on the back, feet, and tail." Within the Indian Peninsula, the Colsun of Sykes, 
according to Mr. W. Elliot, " was not known in the Southern Mahratta country until 
of late years. It has now become very common." J 

* Vide my Report for January, ««/<•, p. 102. 

t In a notice of some of tho animals of the Tenasserim provinces, published in the Bengal 
Sporting Magazine for August, 1841, page 44, we read that — " The Wolf Is said hy the natives 
to have been in the country of the Karcans, as also the Wild Dog ; hut their accounts arc not much 
to be relied on.” It is at least probable, however, tliat wild canine anima^ of some kind are 
alluded to. 

t Madras Journal, No. XXIV, 100. I may hero cite a very interesting notice of this animal in 
the 'Madras Journal,' No. XIV, 81: “The animal termed by us the Wild Dog," writes Captain 
A. Mackintosh, “ is known to tho natives by tiie name of Kolltmnah, Kollusra, and KoUusa, 
It is common in the Kotoul district, and all along the range of wostcru Ghauts. It is about the 
size of a Panther [which would be very much larger than any I have seen], with wry powerful 
fore-quarters, narrow (apering Joins, black ond pointed muzzle, and small erect ears. Tho 
tail is long, and at the extremity there is a bunch of hair several inches in length. Tho 
Kullussnah is of a darkish red colour, possesses great speed, and hunts in packs of five, eight, 
fifteen, and even to the number of twenty-five ; is extremely active, urtAil, and cunning in master- 
ing its prey. It is during tlio night-time tliey move about in search of food ; but, should an animal 
approach near them, an hour or two after sunrise, or a short time before sunset, they will attSigk it 
—all animals seem instinctively to dread tliem. During the day-time, tliey remain quiet in their 
hiding-places. When the Kollussnah discovers an animal worthy of being captured, the circum- 
stance is announced to the pack by a barking, whistling voice ; the others are on tho alert, advance 
rapidly and post themselves slily round the spot, and gradually close in on the animal. Upon 
seeing one or two of the Kolussnahs he gets frightened, but much more so when, running away nt 
speed, he encounters one of his enemies in whichever direction he attempts to escape. The conse- 
quence is, that he stands quite amazed. Some of the Kollussnahs run in close to him, and shed 
water on their bushy tails, which they swing about and jerk into his eyes; he is successively saluted 

4 I 
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To sum upi Colonel H. Smith remarks, that—** On reviewing the notices of the present 
group of Wild Dogs, whether they be one or several species, it is evident that they 
extend their habitat over an immense surface of Asia; and since they arc found to the 
westward of the Indus, it is likely they inhabit the deep forests along the Caspian, and 
continuing in the same parallel of latitude, that they have existed and possibly 
may still be found in the mountains of Asia Minor. If, now, we compare the foregoing 
descriptions [Nat. Libr., Mam.^ vol.^ IX,] with the account of XvKO(; iSLOVpOQ 
or of Oppian, which he relates was a resident of the rocky jungles of Mount 

Anianus and Taurus of Cilicia, a province where he, the poet, naturalist, and sports- 
man, was born, we cannot suppose that he spoke wholly from hearsay, and ignorant 
of the characters of his Golden Wolf, mistook it for a Jackal, then not frequent so far 
to tlie North; but which in comparison is insignificant, does not fear the heat, nor 
retires during the appearance of the Dog-star*; is not of a bright fulvous colour, 
but greyish in Natolia ; is not to be mistaken on account of its howling ; burrows in the 
vicinity of human habitations ; is the reverse of a shy and solitary nature ; and finally is 
not noticed by him under another naiuc.f The uncertainty and confusion respecting 
this group commenced with the ancients, who ranged in all probability not less than 
three very different canines under the name of Thoes. Pliny speaking of a Thos, 
which he viewed as a kind of Wolf, merely remarks, that it had a longer body, shorter 
legs, sprang with velocity, and lived by hunting ; adding, not dangerous to man.]; 


in the same manner, when he approaches them, or they run into him. The unlucky beast is soon 
blinded by the peculiar cscharotic quality of Uie application ; for he begins to stagger and rim 
round and round, and is now beset by all the Kollussnahs who make a loud barking and snapping 
noise while they pull the animal down and tear it in pieces. When few in number, they have been 
known to gratify their hunger before the poor animal fell down and expired, each of them tearing 
away a mouthful while their victim remained standing. There are very few instances of their ever 
having attacked the villagers’ cattle, but they will kill stray calves if they fall in witli them. The 
Kolics never molest the Kollussuuh, in fact they are glad to see them in their neighbourhood, being 
aware of the enmity that exists between them and the I'igcr, for they kill that animal cccasioually i 
and in consequence they arc considered by the people as the protectors of tlieir cattle and their 
fields, for neither Sainbur, Deer, or Hog, seem disposed to approach places much frequented by 
the Kolhissnah. They hunt and kill tlie Sambur, Ncclgaie, Hysena, Deer, Jackals, Hares, Hogs, 
Bears, Porcupines, and Quails. They killed a Tiger in June, last year, in tlie Taluoiigiin Jungles.” 

For a detailed account of the Buansu or wild Dog of Nipal, by Mr. Hodgson, vide As. Hea, 
XVIII, pt. II, where also are given comparative figures of this animal, the common Indian Fox, 
and the Jackal. A writer in the Bengal Sporting Magazine, for 1838, p, 404, mentions, that on 
removing the skin of a ‘*Wild Dog,” which he shot near Saugor, '’hundreds and hundreds of 
thorns, of bushes and the spear-grass, were observed lying in the thin membrane between it and 
the muscles ; everywhere, but chiefly in the front part of the fore and hind legs ; there was no 
symptom of iiiilamniation from them, except in two wounds where a little matter had formed : the 
coat was quite smooth, and there was no vestige of parasites about the animal.” The same writer 
mentions the cry of these creatures when in pursuit of prey, as the palpable bark of the Dog, but 
shdVter and not so deep, and 1 thought at the time, as they rushed by me on the right ond left, tliat 
there was somctliing very angry in the tone of it. Their run was perfectly beautiful, and all 
together they disappeared, eight in number, over the bill, still preserving the form of a row.” . 

* Siiium orlentem metuit. 

4 Oppian’s Thout was a spotted animal. 

t '• Liiporum genus cst ( Titos) procetius longitudine brevitas crurum, dissimile volox saltu, 
venatu vivens innocuiim homini.” Pliny. iElian's Thoes may be Jackals : but the Thoes of Homer, 
described as put to flight by Oie Lion, while they surrounded the Stag at bay, cannot be Jackals 
but the Chryseus, So also u the Thos of Aristotle, when he notices their engaging the Lion. 
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All these characters are perfectly applicable to the Ckryseus of our typc» and to its 
varieties. The mistaking of Oppian commenced with Belon ; and Koampfer, being 
unacquainted with the existence of the rufous Wild Hog, referred .•lum/ji' to the Jackal, 
and misled Linnaeus. * 

* " It is even more likely,” continues Col. Smith, “that from this group the mixture with a domos^ 
tic race miglit be reported to have been obtained, which the ancients, and even Aristotle, repeated- 
ly assert to be the Alopecidea or the Chaonian and Spartan breeds, but which, from their strength 
and courage, could never have resulted from crossing Dogs with Foxes. 

“ There is some reason to presume that the Chryseiu formerly existed in Southern Europe : for 
to what other species can wo refer the kind of Wild Dogs noticed by Scaliger, as existing in the 
woods of Montifalcone in Italy. * There resided,’ he says, ‘ for ages about Monti fulconc, a species 
of wild Dogs ; animals differing from Wolves in manners, voice, and colours ; never mixing with 
them, and being particularly fond of human flesh.’ This last character may have been a gratuitous 
addition of his informants : he does not, in this paragraph, notice tlie particular colour, but, in a 
another part of the work, wild Dogs of a rufous colour are incidentally recorded. A /amily of the 
name of Montifalcone bore a Wolf salient gules ; while another of the same name had red Dogs 
for supporters, in a collection of blazoned Italian arms in the Library of St. Mark at Venice.” 

I shall now proceed to invite the attention of observers to the following notices by the same 
indefatigable and learned Zoologist: — 

— «< With some hesitation wc place here the short notice of the Wak^ a canine designated as 
a Dhole, but possibly a very distinct species. It was first menCionedf to us by the late Lieut. Cfil. 
Dearc, of the 8th Dragoons, who was a native of the East Indies, a keen sportsman, and many 
years resident in tliat part of the world. A printed account of a similar animal, observed in 
captivity, has since appeared in one of the Annuals : both agree in the description, one having 
been killed in Central India, the other seen in the Southern Provinces. This Dhole was repre- 
sented to he a robust thick-bodied animal, nearly equal in height to a harrier hound, but heavier 
in weight ; the head broad and ponderous ; the forehead flat, with a greater distance from the ears 
to the eyes than from these to tlie nose ; this was blunt, dark-coloured, and rather broad, the 
rictus or gape black, opening to beneath the eyes, which were of a greenish-yellow, set in dark 
cyc-lids, and offering a most ferocious aspect; the teeth powerful; the legs and claws remark 
ably strong, resembling a Bull- Dog’s ; and the tail rather short, but more bushy towards tlie end, 
and sooty in colour ; the general colour of the fur tanned, browner on the back, and some white 
on the breast, belly, and between the limbs. It growled with a deep threatening voice, and the 
natives related that, in danger, the animal, by means of the tail, flings its urine in the eyes of the 
pursuers. The Colonel considered this not to be the true Dhole, and characterized it as remind- 
ing the spectator of a low legged Hyaena with the colour of a Dog ; but he was too familiar with the 
Hoondar (or Hyaena) to mistake it for that animal. It was reported to hunt in packs, uttering on 
occasional deep-toned bay. 

2Rd.— “ The true Dhole {Chryseua Scylax, H. Smith ; Dhole of Captain Williamson, and Quihoe 
of Dr. Daniel .iohnson). These names here brought In juxta-position, shew how much confusion 
there exists in designating this and other species among the natives of India; a confusion they 
extend to Hysenas and Wolves. Qyo, Quihve and Qao, appear to signify imitations of the ani- 
mal’s voice when hunting ; Dhole, a Fraorit name ; hut it is evident that where the names ot Hoondar 
and Beriah (Hyecna and Wolf) arc considered synonymous, species still more indistinctly marked 
may well be expected to be confounded. The Scylaxi is described to be in size between the Wolf 
and Jackal, slightly made, of a light bay colour, with a sharp face, and fierce keen eyes ; in form 
approaching a Grey-hound ; the tail straight, not bushy ; the ears wide, pointed, open, and 
forming a triangle ; the skin dark ; nose, muzzle, back of the ears, and feet, sooty. From this 
description the animal differs from primeevua and the other races, in being more slender and 
higher on the legs, in having a sharper muzzle, a long close- haired tail, and large dark ears. It 
is reported to hunt in packs of greater numbers, to utter a cry, while on the scent, resembling the 
voice of a Fox-hound, intermixed with occasional snarling yelps, Dr. Daniel Johnson witnessed 
a pack attacking a wild Boar. 

*' The drawing wc possess ot Scylax was taken from a carefully executed Indian water colour 
painting, observed in a collection on sale in London, some years before Captain Williamson’s 
* Oriental Field Sports’ was published. Colonel Deare, then a Captain, was about this time in 
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The Australian Dingo is generally referred to this particular group of Canines, but 
difFers from the rest (if more than one species) hitherto examined, in possessing a 
second true molar in the lower jaw, wherein the Colsun or Buansu dijffers from all 
others of its natural family (so faros known), wild or tame, with the exception of a 
Brazilian fossil species recently discovered by Dr. Lund. This character alone 
supplies an insurmountable objection to the hypothesis of Domestic Dogs having 
derived from the so called Canis primeevus, 

2. Cmus Lupus; the Wolf: considered as a peculiar species ( C, pallipes) by Col. 
Sykes. Mr. Walter Elliot, however, remarks, that ** this species does not appear to 
differ from the common Wolf. Three young ones which 1 had alive for some time 
agreed very well with the description of the Canis pallipes of Col. Sykes, but several 
adults that I shot differed in their colours and general character. The head was large, 
the muzzle thicker, the colours in some cases more inclining to red, particularly on 
the fore-legs, which in some cases were deep red ; and the same colour was found on 
the muzzle from the eyes to the nose. Others have more rufous on the hind -legs, 
together with some black on the thighs, rump, and tip of the tail [European Wolves 
vary in like manner]. Length from muzzle to insertion of tail thirty-six to thirty- 
seven inches, ditto of tail sixteen to seventeen inches and a half ; height of shoulder 
twenty-four to twenty -six inches; length of the head ten inches; circumference of 
ditto, sixteen or seventeen inches ; weight of an adult female 42 lbs.** 

The Wolf appears to be numerous on the open plains of India, but to be generally 
unknown in the wooded hilly parts. Col. Sykes informs us, that they are not met 
with in the woods of the Ghauts*’ of Dukhun; nor is the species mentioned in Mr. 
Hodgson’s * Classified Catalogue of the Mammals of Nep&l* {J, A, X, 908).* Col. 

London, and the copy being shewn him, he first conveyed the information that it represented the 
Dhole, or, as he termed it, the true Dhole, distinct in form from the other species already men- 
tioned. In Europe, Uiat name was then only known to a very few persons who had previously 
resided in India. Spocimens occur, it seems, very rarely, and these only in the Rbamghany hills, 
and sometimes in the Western Ghauts.” This may be one of the Himalayan races mentioned by 
Mr. Ogilby and others. 

.Irrf. — “ The Dhole of Ceylon (Canit Ceylonietu, Shaw). First described by VosmUer This 
species is evidently much allied to the last mentioned, although the account of it was not taken 
from an adult. The stuffed specimen was not much larger than a domestic Cat, measuring about 
twenty-two inches from nose to tail, the tail itself sixteen inches, gradually tapering to a point ; 
the colour yellowish-grey with a cast of brown, owing to some hairs of that colour being longer 
than the rest ; the feet strongly tinged with brown ; the hair close but soft to the touch ; the 
head long and pointed ; the snout and under diin brown, but the top of the head yellowish-ash 
cxilour, which, passing beyond tho ears, forms a spot below them and terminates in a point below 
the eyes; the ears were small, elevated, and pointed, lu this specimen, the last molar of tho 
lower Jaw was also wanting [from immaturity ?] The claws resembled those of a Cat more than of a 
Dog, and there were five toes on the hind as well as on the fore feet. We have examined, in Hol- 
land, the skin of a Dog which was said to have come from Ceylon, and corresponded lufflciently 
to admit of its being the same species, although it was at least lour inches longer, and the colours 
were less grey and more fulvous ; the tall was long and without a bush, and'the claws blunt, but 
wifli five on each foot. It is evident that the discrepancies between the two were owing to nonage 
in Boddffiit's specimen. The skull we have not seen.” 

All these notices require exceedingly to be verified upon examination of specimens. 

* ** The common Wolf is numerous in tho plains, but I have never seen or even heard of them 
in the Himalaya. 

** The Jackal is rare there, and I have never met with them but in the low and warm valleys.”— 
The Rev. R. Evereet on the power of enduring cold in the Mammalia of Hot Couniriee.^-Mag, Nat. 
Hiel., January, 1842. 
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Smith seems to believe in the existence of a smaller race, ** lower, with a broader 
back, and of a light grey colour, obscurely marked with darker cross bars, from the 
tips of the hairs being black ; the limbs and face pale buff. A specimen, shot among 
the rocks on the sea-shore, near V incovah, in the vicinity of Bombay, was in colour 
yellowish-grey, brindled with blackish streaks : the head was sharp : the under-parts 
dirty-white ; the tail not very hairy, whitish below, and the markings on the body 
distinct. It was killed in the act of searching for offal and putrid animal matter cast 
on shore by the sea.*** 

3. C. aureus; the Jackal. Common to all India westward of the Boorampooter, and 
extending (without satisfactorily known variation) to Anatolia, Turkey, the Island of 
Candia, part of Greece, and the southernmost confines of iiussia; but, I believe, un- 
known in Africa, where represented by allied species. Syria and the north-east of Africa 
are, indeed, remarkable for the variety of small indigenous canines described by Kup- 
pell and by Hemprich and Ehrenberg ; and the following has, probably, still to be added 
to their number (vide Kotzebue’s * Journey to Persia*, p. 62). “ In Grusia, among the 
beasts of prey, there is a species of Jackal which is called Tshakatka. It resembles 
the Wolf, but is smaller and has a much more ferocious appearance ; its howl shakes 
the very soul. The animal is, besides, very bold, and sneaks during the night into the 
camp to steal the soldiers* boots. When very hungry, it* enters burial ground8«pnd 
digs up the bodies recently interred.** It is thus a true Jackal, but there is reason 
to suspect a larger species than the common one. 

4. C, chrysurus, Gray, vel (?) VuVpes xanthura^ Gray, already noticed. 

5. Vulpes Corsac, v. Benyalensis, Indicus, et Kokree, Mr, Elliot states of this 
species, that ** it is remarkable that though the brush is generally tipped with black, 
a white one is occasionally found [t. e. in the Southern Mahratta country], while in 
other parts of India, as in Cutch, the tip is always white.** In Bengal 1 have hitherto 
found it invariably black-tipped. This animal appears to be common throughout 
India, extending, it would seem, westward of the Indus and into Tartary. The varie- 
ties (?) mentioned by Elphinstone, as already cited, inhabiting the Western Indian 
desert, require investigation; as also the Dooab Fox of Hardwicko and Gray. 

6. F , montanus^ vel Himalaicus, vel ? Nipalensis et Hodgsonii of Gray, the latter 
probably mere varieties of colour, and not more different from the ordinary type than 
the beautiful specimen exhibited on this occasion. The Neilghierry Fox is, probably, 
an additional species, unless it prove to be Mr. Gray’s Chrysurus vel ? Xanthura 
which however is unlikely. 

From Mr. J. J. Athanass, have been received ten heads of the Indian Antelope 
(Antilope Cervicapraj^ one only being that of a female, and among those of males 
there is one remarkable for the deformity of its right horn, which curves shortly 
round to form a circle and is then broken off : this horn indeed considerably resembles 
that of a castrated individual which lived some years in the London Zoological Gar- 
dens, and which possessed a horn on one side only, of similar flexure, the other side 
having no more trace of it than in the female of this species ; and it may be, therefore, 
that the testis of the corresponding side had been injured in the animal whose head is 
now exhibited, a circumstance which, in the Cervine genus, is well known to affect the 


Communicated to Col. Smith by Col. Dunstervillo, U. C. S., who was present. 
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development of the antler of that side ; and a very curious circumstance is related 
{Lin. Trans, II, 356, ^ of a female Cervus ElaphuSy “ which had one horn perfectly 
similar to that of a Stag three years old. It never had a.horn on the other side of its 
head, for there the corresponding place was covered over by the skin, and quite 
smooth. It did not seem to have ever produced a fawn, and upon dissection, the ova- 
rium on the same side with the horn, was found to bo schirrous.’* The true facts 
relative to the development of antlers in castrated Deer, as observed in a number annu- 
ally gelded in the Royal demesne of Richmond Park, do not appear to be generally 
known : the antlers which the animal had borne at the time of the operation are shed 
in due season, though later than in the perfect animals, and they arc regularly suc- 
ceeded by others which never fall, nor cease growing from time to time, slowly and 
weakly, and shooting forth most irregularly with regard to shape, the velvet, or hairy 
skin investing tliem, being, under these circumstances, of course permanent ; though 
(at least in some groups) it appears that where this animal is emasculated while young, 
the antlers do not appear at all, as instanced by a ** heaver** or ox Sambur (C. Hvppe- 
laphus,) whose skeleton is in the Museum of this Society, The currently received 
doctrine on this subject is still that of Buffon (Hist. Nat. VI, 81), who asserts Si 
Ton fait cettc operation dans le temps qui*l a mis bas sa tetc, il ne 8*cn forme pas une 
no\)^clle ; et si on ne la fait au contrairc que dans Ic temps qu*il a refait sa t£tc, ellc 
ne tombe plus, Tanimal en un mot reste pour tout la vie dans I* ^tat on il etoit lors- 
qu*il a subi la castration,** which appears to be taken for granted by all subsequent 
writers.* I may take this opportunity, too, to remark that in the park surrounding 
Government House, at Madras, there is a very large herd of Indian Antelopes, being 
the posterity of a single tame pair. The gentleness and familiarity of these beautiful 
creatures surprised me considerably, knowing how dangerous a solitary tame one is 
apt to be, particularly when its range is limited ; but I learned that not a single acci- 
dent had ever happened in the present instance, though the bucks are commonly heard 
groaning and fighting at nights. As I drove past them, they were lying and grazing on 
each side as quietly as Sheep, and now and then two or three would be seen skipping 
after each other, more lightly than Fallow Deer, which latter they much resembled in 
their trot. Among the whole large herd, I observed but a single coal-black male, 
though very many had fully developed horns ; nor is more than one such ever seen, I 
believe, in the wild herds, however extensive, the rest being driven off as they attain 
complete maturity. 

Gazella cora^ H. Smith (vide page 452, ante ) ; seven heads, including two of 
females. 

Cenms Axis: two heads. 

Gavius Ganyeticus : a large stuffed specimen, and the head of a smaller one. 

From Hamilton, Esq. C. S., of Mirzapore, 

Hytena vulgaris v. virgata : skin and skeleton. The former has, with considerable 
patience and difficulty, been mounted, and now forms a very tolerable stuffed speci- 
men. 

From G. llugon. Esq. two frontlets of Deer, from the Mauritius. IVkat this Deer 
is, if described at all, I do not know, though I have long been acquainted with the 

* For the above interesting piece of information relative to the hmvers of Richmond Park, I am 
indebted to the celebrated animal painter, Mr. Hill, who shewed me a number of specimens illus- 
trative of the fact.— £. B. 
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skull and antlers of the species, of which there is a fine specimen in the London Unit- 
ed Service Museum, and a frontlet in the private collection of Mr. Hill : there was 
also previously an example of the skull of this animal in the Museum of this Society. 
In Proc. Zool. Soc.. for 1831, 45, the late M. Desjardins enumerates Cervus Elaphus 
in his Catalogue of Mauritius animals, which, if referring to the present species, as 
must be supposed, is a strange error. Duvaux, in his * Letters from the Mauritius' 
(p. 295), remarks, that ‘*the Stags [of that island] are muchsmaller, and of a greyer co- 
lour, than those of Europe, and are supposed to have been introduced by the Portuguese." 
A friend who has hunted them can merely inform me that they have a remarkably 
shaggy coat, but at once recognized the Society’s former specimen above alluded to 
as belonging to the species. The antlers are proportionably large, and might be 
mistaken by even a practised eye for those of the Sambur fC. Hippelaphus ) ; but the 
skull is considerably smaller than in that animal, and accordingly the antlers are 
nearer together at base : in every specimen which 1 have seen, the inner tine of the 
terminal fork is very much longer than the outer one, being the reverse of what ob- 
tains in the common Spotted Axis, while in the Sambur and Jorrow, although this 
character is variable, the relative proportion is generally as in the present species, but 
to a less extent. In size the skull in the United Service Museum is larger than that 
which we possess, measuring (according to my notes) thirteen inches in total length, 
Or from occipital ridge to the tip Qinasals^ over the curves, twelve inches; orbits apart 
posteriorly five inches, anteriorly four inches and a quarter ; palate five inches, and 
two inches wide posteriorly. "I'he pedicles of the antlers are one inch long, measur- 
ing on the inside, and those of the three frontlets before me are equally elongated, 
although the antlers arc of full dimensions; the latter measuring, in the Loudon 
s[)ccimcn, thirty inches lung, six inches and a half round above burr, and four inches 
and three quarters in the beam; the corresponding measurements, in the three 
specimens before me, being thirty, seven, and four and a half inches,— twenty-eight, 
seven and a quarter, and four and a half inches, — and twenty-eight, six, and four inches : 
they have the set and general form of those of the Sambur and Axis, and not (as in C. 
equinuSf Molluccensis, and some other large Malayan species,) that of the common 
Hog Deer; and their granulated surface likewise resembles that of the Sambur's 
antlers. The skull in the Society's collection has its iutermaxillarics imperfect, and 
the occiput is also incomplete ; but from base of pedicle to tip of nasals it measures 
but eight inches and one-eighth, the greatest width of orbits apart posteriorly five 
inches, and anteriorly three inches and three-quarters, length of bony palate four 
inches and five-eighths, and width posteriorly two inches: there arc the sockets of two 
small canines, but all the teeth are lost Further information respecting, and especi- 
ally specimens of, this animal are desirable, and there can be little or no doubt that it 
was originally imported from some part of the Malayan Archipelago. 

From Captain Ommanay, has been received a specimen of 

Eurylaimus nasutus, v. Todus nasutus, Gmelin, Cymhirynchus nasutus. Vigors, 
and Eur. lemniscatus^ llafHes. 

From Robert Ince, Esq., Supt. of Salt Chokees, Zillah Backergunge, a specimen, 
of a timber-perforating Worm, accompanied with the following particulars: — " Speci- 
men of the Worm which destroys boats or timber while floating in the rivers of 
the eastern district of Bengal, more particularly in and near Backergunge and Furreed- 
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pore. This creature perforates the wood, leaving a mucilaginous deposit which hardens 
into a shelly substance. It is only found during the hot months, and is termed by the 
natives Nouna Kheen ('< Salt Worm”), as it is believed to be never met with out of 
brackish water, i. e. beyond the influence of the tides during the S. W. monsoon. 
Soondree wood is particularly liable to its attacks. The natives destroy the creature 
by hauling their boats ashore, and burning stubble beneath them.** 

This Worm combines the general form of Nereis with distinct eyes as in Phyllodyce, 
and is therefore inadmissable into any of the described genera with which 1 am 
acquainted. As in the former, its proboscis is furnished with a single pair of strong 
serrated mandibles or nippers, and there are three minute tentacles on each side 
posterior to its base ; beside which, over the inner margin of each eye, is a rudimental 
antenna existing as a small tubercle. The rings of the body are very numerous, and 
are each furnished (as in Nereis^) with a branchial lamina, but having only one mi- 
nute tubercle and small packet of bristles beneath. Length eight inches and a half, and 
present colour of specimen livid-white, becoming dark purplish towards the head ; the 
proboscis white, and jaws horny-black. The natural colour is mentioned by Mr. Inco 
to be flesh-red. I shall designate it Lignicola destructor. Mr. Ince has promised a 
specimen of the timber perforated by it, and the Worm now presented to the Society 
wuc taken out of the bottom of the Ghokee boat attached to the Superintendent’s ofiicc 
of Backergunge.* 

To the zoologist it will convey no information to be told that this and analogous 
species merely bore for a habitation, a fact suiHciently implied by the existence 
of visual organs in the specimen now exhibited, which would intimate that it watched 
for its prey at the entrance of its hole, as various allied genera are known to feel for it 
with their tentacles, these being, in the Lignicolat too minute to be of much cfiicacy for 
the purpose. 

The specimens of Vertehrata procured in the neighbourhood during the past month 
have not been generally of much interest, owing to the impossibility of myself devot- 
ing any time to collecting, and the incorrigible worthlessness of the native Shikarees, 
by whose agency 1 have hitherto endeavoured to procure specimens. The most wor- 
thy of notice is an example of Megaderma lyra, which 1 myself took in the act 
of preying upon another Bat, the interesting circumstances connected therewith have 
been described in an article now printing for the Society’s Journal.f Another speci- 


* The specimen of perforated wood here adverted to has since been received, being complcte'y 
honcy-combed all over, the ravages of the Worm producing much the same appearance as those of 
tile Teredo navalta. 

t \ide page 255 ante. I have since made a capture of eight specimens of this Bat, from an 
assemblage of thirty or forty, (and I can procure otliers of these when I please), that pass the day 
hanging to the roof of a Ibng roomy ouMiouse, selecting a not very dork situation (as the Rhinolophi 
are said to do), though when disturbed they rarely attempt to escape by the open windows, being 
evidently much more incommoded by bright day light than the restricted Vesperiilioncg, and when 
they do so pass out very soon settling upon any tree near at hand, and sulTering themselves 
to be taken by an insect-nct. Of these eight adult specimens, only two were males, intimating, 
however, that the sexes do not assemble separately, as is the case with various other Bats, while it 
is pretty clear that the females much exceed the males in number. The Plcropodee are also stated 
to herd in separate flocks, the males apart from the females, which 1 doubt ; but here, again, 
it would seem that the females are much more numerous than the males, for of twelve specimens 
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men of Pachysoma marginatum has also been obtained, which had contrived to 
drown itself in a vessel of water in the Society’s compound, and is at present prepared 
as a skeleton. 

In the class of Birds, the mass of small waders ore now in beautiful summer plumage, 
and as fast as we can obtain specimen^ uninjured by tfio ruthless hands of the native 
dealers in the bazaar, they arc secured for the Museum, or to be sot aside for exchan- 
ges ; but it is most provoking to observe the numbers of fine specimens, which despite 
all that can be said and reiterated to these people ad nauseanif the stolid savages 
persist in partially stripping of their feathers, or otherwise injuring so as to render 
them quite unfit for preservation; in illustration of which it will be enough to mention 
that out of the many hundreds of common Curlews ( l^umenius arquata ) which have 
been brought to the bazaar in the course of the season, 1 have not yet been able to fur- 
nish the Museum with examples of this abundant species. 

There is a curious fact relating to the changes of plumage in these birds, which 1 do 
not think has ever been distinctly stated : viz. that whilst they actually change their 
plumage, by renewal of the feathers, to a greater or less extent, the changes of colour 
are independent of the renovation of the feathers ; thus the old feathers, prior to being 
shed, will be seen to have acquired more or less of the hue ^f the new ones w'liich 
replace them; and these, in their turn, soon after the bird has bred, and long befum 
the autumnal moult, gradually lose the hue which distinguishes the nuptial livery;* 
the latter is particularly exemplified by Totanus fuscus^ wherein the deep sooty hue 
which imbues even the legs, in addition to the entire plumage, of this bird in nuptial 
garb (os illustrated by specimens now exhibited,) disappears totally after breeding in 
the same feathers, as 1 have witnessed in every stage of this absorption of colouring 
matter, so that the bird resumes very nearly the aspect of its winter uniform. It may 
further be observed, that, at the vernal moult, the amount of renovation of the feathers, 
and the period at which this takes place, are both very irregular, depending on tho 
constitutional vigour of the individual; some weakly birds, both young and adults, the 
latter probably such as are post breeding, or otherwise sexually debilitated, undergoing 
little or no change even of colouring. It is also a remarkable fact, that when a bird 
drops its feathers at the regular moulting period, it sheds them alike whether new or 
old, even such as had grown in place uf others that had been accidentally pulled out 
but a few weeks previously ; while, if from debility or any other cause, as sometimes 
happens in a specimen newly caught and caged, the feathers do not fall at the proper 
season, they then remain till the next ordinary moulting period, however distant, i. e. 
for another year in what are termed ** single moulting’* species. 

Circus Swainsonii, A. Smith, v, paUidus of Sykes, female. 

Emberiza fucataf ? Pallas, Shaw’s * Zoology’ IX, 385 : described as “ common on 
the rivers Onon and Trigodia, in Russia.” A bird answering to the brief descrip- 
tion by Shaw, is plentiful in the neighbourhood of Calcutta, to judge from its being 


passing over which I lately brought down, I could only get a single male. Collecting so many 
tiaii enabled me to decide, tliat tlie specimen noticed In Vol. X, p. 840, does not differ spcciflcally 
ftom the PA, Edwardsii vel madiuSj Auctorum. 

* 1 have even observed that, not unfrcquently, the new feathers put forth at the vernal moult are 
only partially of the colour they afterwards assume. — £. B. 
t Identified by Mr Jerdon with his doubtfully cited E. cia, Madr. Jl. No. XXVI, 2U.— >•£. B. 

4 K 
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fretiucntly brought for sale in the medley of species purchased as ** Ortolans’* by 
Europeans. I have long waited for uninjured specimens, and now exhibit two males 
and a female that at least have one side perfect. Size of the Girl Bunting, and allied to 
this species in form. Length six inches, by nearly ten inches across ; wing two inches and 
seven-eighths, and middle tail-feathers two inches and a half, the external rather more ; 
bill to forehead (through the feathers) above half an inch, and the same to gape; tarse 
seven-eighths of an inch: head, with the back and sides of the neck, dark grey, having a 
black medial streak to each feather, most developed on those of the crown ; ear-coverts 
forming a conspicuous deep rufous spot; shoulders of the wings, scapularies, and rump, 
the same but not so dark, also a band crossing the lower part of the breast, more or less 
developed ; inter-scapularics or dorsal feathers resembling those of a male common 
House Sparrow; throat, fore-neck, and breast, to the rufous band, whitish or slightly 
yellowish-white, with a narrow black streak commencing at each comer of the lower 
mandible, widening or spreading as it descends, and then branching to form a gorget with 
its opposite, being more or less developed indifferent specimens; the sides of the breast, 
below this gorget are purer white, and the belly, below the rufous band, is tinged 
with fulvous ; a light streak over the eye ; wings dusky within, the feathers edged 
externally with rufous and fulvous, and the outermost tail-feather obliquely marked 
Y’ith white, the next but slightly so. Irides dark. Bill (at this season) dusky above, 
lighter on parts of the lower mandible; and feet pale brown with a slight livid cast* 
The female merely differs in being rather smaller with the colours less bright. 

The only other Indian species we possess of this genus appears to have been several 
times described, firstly by Mr. Vigors, {P, Z. S, 1831, 183,^ as E. cristata, then 
by Messrs. Jardine and Selby, (El. Om. pi. CXXXll,) as E. erythropterus, and 
lastly by Mr. Hodgson, C As. Ees. XIX, 157,^ as E. Nipalensis : at least our speci- 
mens agree alike with all the descriptions here cited ; and I even incline to doubt 
whether the E. suberistata of Col. Sykes, (P. Z. S. 1832, 93,) be aught else than the 
female, which opinion he indeed combats, albeit there would appear to be certain 
differences, to judge from his description.* 

1 have also obtained two curious small marsh birds in the bazaar, which are not 
easy to classify; being referriable, indeed, to an extensive group allied to the Salicaria, 
to the Prinia, and to that African subdivision formerly included in Malurus, and 
which group has not been, that I am aware of, duly studied in all its diversified 
ramifications. The first, however, 1 shall provisionally arrange as 

Dasyornis f locustelloideSf from the near resemblance which it bears in plumage to 
the Locustelle, or Grasshopper-bird, (LoeusieUa Eaiifj of the British Islands. f In 
form it appears to be closely allied to the P. Australis of Messrs. Jardine and Selby, 
figured in the “ Illustrations of Ornithology,*’ pi. LXXIll; but, on actual comparison, 
will probably prove separable as a minimum subdivision. Length seven inches, by 
nine inches in extent of wing, the latter from bend two inches and seven-eighths, and 
medial tail-feathers eight inches; bill to forehead (through the feathers)five-cighths of an 
inch, and nearly seven-eighths of an inch to gape; tarse an inch and one-six- 
teenth : the bill is strong, three-sixteenths of on inch deep, and compressed laterally, 

* The Society has since received £. citreola from Mr. Hodgson. 

t It is, I now find, the Megalurua t 9triatw of Mr. Jerdon’s Supplement, a single specimen 
having been procured by that naturalist on the Neilghlcrrics. 
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but otherwise resembles that of the Salicarioit and between the rictus and eye arc 
five remarkably strong bristles, forming an almost vertical range, with a small bare 
space in front of them, and they are curved stiffly outwards, as if the object were to 
defend the eyes ; there are likewise small scUe at the base of the lower mandible : the 
wings and tail have also the true character stated of DasyomiSt as well as (it would 
appear) the feet General colour olive-brown, with mesial blackish streaks to the 
feathers ; the throat and belly white, and breast and flanks light brown, the breast 
having a few traces of darker specks : tail graduated, each feather tipped with ful- 
vous-white, and the rest dusky along the centres, and brownish barred with dusky 
externally. Irides dark greyish olive. Bill dark olive-brown above, beneath paler; 
and legs light purplish-brown. The specimen described was a female.* 

The other species is considerably superior in size, with proportionally much larger 
and stouter legs, a straight and slender bill, and long, somewhat sharp-pointed tail, the 
feathers of which are exceedingly graduated ; rictorial bristles small and inconspicu- 
ous. its genus would seem to be Megalurus^ and the specimen has unfortunately its 
wings and tail so much mutilated by the bazaar people, that 1 shall not offer a 
further description. A curious feature consisted in the inside of the mouth being 
wholly blackish, while the bill was of a livid colour suffused above with blackish, 
which is probably a seasonal distinction. < « 

Crypionyx coronatus : recent female, from Singapore, presented by myself. 

The magnificent specimen of the Himalayan Lammergeyer (GypaetosJ^ exhibited 
at the last Meeting of the Society, has been mounted, together with some other skins, 
and more are now in progress of being set up. 

Recurring to the class of Mammalia, I noticed, in a previous Report (antCf pp. 95-8 
et seq.)i the existence of three species of Otter in the Hooghly, in addition to a Dar- 
jeeling species there also described ; and 1 may now announce the existence of a fourth 
species in the Hooghly, or at least which 1 infer to have been thence obtained, since our 
Museum contains two specimens of the skull, marked ** common Otter,’* and which 
from their size 1 had hitherto referred to Lutra leptonyx. Upon recently, however, 
having had the skulls of L, leptonyx and L, nair taken out from the skins and 
cleaned, it became at once apparent that the species previously referred to the 
former was quite distinct, the skulls differing in being very much more compress- 
ed between the orbits, in the still inferior size although the age is greater, in the 
further development of the post-orbital processes in both specimens, and a variety of 

* 1 have since obtained another species of the same minimum group, but so wretchedly mutilated 
by the bazar shikaree who cauglit it, and also smeared with bird-lime, that I can hardly venture 
upon a description. Not content with plucking out the large feathers of one wing and of the tail, 
the cruel brute had broken its lower mandible to prevent its biting, as is the custom of these people 
with Cormorants, Herons, and such other birds whose peck is worthy of some precaution to avoid ; 
otherwise 1 think 1 might have kept it for a while alive. It is considerably larger than D. locuatel- 
loidest (striatuetJ witli legs proportionably larger, and the beak much less compressed laterally. 
Plumage very like that of the other, but a well developed whitish streak over the eye, the brown 
a shade less fulvous, and the blackish mesial streak to each coronal feather less defined and con- 
trasting. Irides dusky olive : bill and inside of the mouth wholly blockish : and legs dull purplish- 
brown. Length, to base of tail, four inches and five-eighths, of wing throe inches and a half, and 

tarse one inch and a quarter ; bill to forehead (through the feathers) nine-sixteenths of an inch, 
and to gape, (which is armed with five strong outward-curved selx, as in the other,) one inch and 
three-foutths. 1 shall provisionally designate this species D. vottuTiceps.-^'E. B, 
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minor particulars. The difficulty of procuring specimens of these animals in this 
neighbourhood, however numerous they may be, is much greater than would be sup- 
posed, from the doltish apathy of the shikarees, who cannot be induced to deviate from 
their beaten path of procuring esculent creatures only; and it may yet be a long 
while, therefore, before 1 succeed in procuring the materials for describing the species 
which 1 have here merely indicated. 

A specimen of a Kemora, or Sucking-fish, C JEcheneis naucrates,) has been pur- 
chased in the bazaar. 

My principal occupation has, however, been lately in arranging our shells, and 
especially our insects. Of the latter we possess, firstly, the specimens in the cases 
(including many from Assam and Sylhet), which were either merely arranged accord- 
ing to their localities, or not arranged at all ; the former method possessing some ad- 
vantages, but involving great inconvenience for room, and most unnecessary successions 
of duplicates of the generally predominant species : secondly, the box of Swan River 
specimens presented by Mr. Crichton, as noticed in my report for last September : 
thirdly, those from Afghanistan mentioned in my last report : fourthly, a considerable 
number that have been taken under my own superintendence in this neighbourhood : 
and fifthly, a large box of specimens, chiefly Coleoptera and Hemipt&ra^ thrown loose- 
ly, upon one another, and consequently, fur the most part, much injured, which were 
presented to the Society by Dr. O’Shaughnessy, and which I suspect (from the 
prevalence of certain species) to have been from Sylhet or Assam, probably the 
latter. Many interesting Curculionida and other hard-cased Coleoptera have been 
picked uninjured out of this lot, and altogether many hundred specimens have been 
rescued from impending destruction, affording a considerable number of duplicates of 
some of them, which are of essential service, as supplying the means of getting sa- 
tisfactorily identified such as have already received names. 

A package of various skins, chiefly of birds, has been shipped for the Collegium 
Academicum of Christiana; another to the Cornish institution at Truro, through 
Dr. Spry ; and a third box of specimens has been forwarded to Mr. Jerdon at 
Madras, from whom, in return, wo may expect, shortly, a consignment of valuable 
specimens from Peninsular India, whitherfrom at present our Museum can boast 
very few contributions in recent Zoology.'* 

1 remain. Sir, 

With much respect, 

Your’s obediently, 

Edward Blyth. 


Mr. Jerdon’ti valuable donation has since been received. 
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Museum of Economic Geology, 

Read report of tho Curator in this Department for the Month of May last. 

Report qf the Curator Museum Economic Geology for the month qf May. 

Museum Ecmumic Geology,— The Memoir alluded to in my last report, explaining 
briefly the object and wants of the institution, and soliciting contributions has been 
with the approbation of the Honourable the President and Secretary, printed, and is 
now on the table. It will be circulated as widely as possible in all the Presidencies, 
and in Europe, so as to insure us every chance of assistance. 

1 have resumed the arrangement of the Museum, and hope to get through with it, 
and the Catalogues shortly. 

We are indebted to Mr. Hodgson of Nepal, for a small collection of iron, copper, and 
lead ores from Nepal, of which one or two are now to the Museum, and all valuable as 
contributing to our Indian series.* 

Geological and Mineralogical , — We have at length to announce the arrival from 
Kemaon of three, out of live volumes of Captain Herbert’s Journals, the remaining two 
being for the present with Mr. Batten, as explained in his letter. 

Upon examining these volumes with reference to the callectiou in our cabintjts, 1 
find they relate first to from numbers 1 to about 375, then from 1 to 379 of the second 
thousand, and lastly from 1563 to 1612, leaving thus a blank of about 800 names and 
localities, which I doubt not, or at least I hope, will be found in the other books. 

From a cursory examination of these volumes, I will venture to congratulate the 
Society very sincerely upon the amount of Geological and Mineralogical knowledge, 
which we have thus, 1 hope, obtained the means of giving to the world ; (if we can but 
connect Captain Herbert’s complicated systems of numbers,) and his friends upon the 
justice which these volumes will 1 trust enable us to do to his memory. 

Major Munson who was Captain Herbert’s Assistant, has been written to, to obtain 
any assistance which he can give us. We have received in this Department seven 
specimens (Geological) from Mr. H. Stanley. And 1 have been chiefly occupied 
in part with Captain Herbert’s collections, and in part with our own Geological series. 

H. PlDDINGTON. 

Museum^ 31ft May, 1842. 

Read letter from Mr. Secretary Bubhby of the 2nd February 1842, forwarding a 
box of specimens of Magnetic Iron Ore, from Tavoy, Sulphurct of Antimony from the 
neighbourhood ofMoulqiein» and of the Mergui coal received from Captain Trbmen- 

ilEERE. 

An interesting Chart of the Barometrical curve, during the late storm, was exhibited 
to the Meeting by Mr. Piddington, who explained that he was in hopes of obtaining 
through the data he looked for from this storm, a Barometrical measure of the distance 

* I have to mention also, that permission has been obtained from Government to indent upon 
the Honorable Company’s Dispensary, for such re*ageuts and apparatus as it may possess, which 
will be required for the Laboratory of tho Museum. « 
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of the centre of a hurricane ; which conjointly with the method of estittating the 
distance by mathematical projection, as given in his Notes on the Law of Storms,’* 
published by Government for the use of the China Expedition, would enable the seaman 
to estimate pretty correctly his distance from the centres, and thus guide his judgment 
as to the best course to pursue. 

For these presentations and contributions the thanks of the Society were accorded. 



ADVERTISEMENT. 


The F^ilseologica” I published in the year 1 832, as well as my 
work on fossil bones of the country of Georgensgmlind (1834) and 
my palseontological treatises contained in the Transactions of Aca- 
demies and various Natural Societies, were so favourably received, that 
since some years I have been honoured with specimens of similar fossil 
organic Remains of a former world, which on examination, offered 
important matter for results about fossil bones of the Mammalia, Rep- 
tiles, and Birds. Whilst these rare treasures were imparted to roe 
by public and private collections of Germany, Switzerland, and the ad- 
jacent countries, with a readiness deserving every encomium, I am re- 
quested from different parts, not to publish my inquiries separately, 
but in a particular work. In order to satisfy such unbounded con- 
fidence and kind desire, I am willing to advance a work under the 
above title referring to the Fauna of a primitive world, which will 
contain my inquiries about fossil bones. As it is impossible to give a 
complete insight with this advertisement, it will suffice, to form a 
judgment of its worth, by citing, that this work, among the rest, will 
treat— of fossil bones of Pachydermata (Mastodon, Rhinoceros, Palse- 
otherium, Dinotherium, Tapir, Microtherium, &c.), Ruminantia (Palseo- 
meryx, Orygotherium, &c.), Roden tia (Lagomys Oeningenais), Car- 
nivora (Harpagodon, Pachyodon, &c.), Tortoises, Sauriens, Frogs, and 
Birds, which have been found in beds of Lignite or Brown-coal in 
Switzerland and in other deposits of Molasse in this country, as well as 
in the pits of pisiforme Iron ore or Mdskirch, in the calcareous marl near 
Oeningen, the gypsum near Hohenhoven, in the strata near Weisenau, 
and in other tertiary strata ; of the skeleton parts of the marine Mam- 
malia, called by me Halianassa, which very well designates the upper 
tertiary formations of our part of the world ; of remains of Sau- 
riens, Tortoises, and Birds from the cretaceous 'group (in the canton of 
Qlaris, &c.) ; of the Plateosaurus from the Keupef ; of the teeth of the 
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Iscliyrodoii ; of Sanriens and Torroiaea from t)ie famous for^tion of 
the lithographic limestone of Solenhofen ; the co-opelation of 
the President fiaron Andrian and the Count Mflnater, ^ the re- 
markable Sauriena of Muachelkalk (Nothoaaurua, Pistosaun^*!, Charito- 
aaurua, Ac.) \ and of the other fossil vertebrated animal£ ^ 

As to the present eager pursuit of historical inveatigatiQos about 
the constitution of the earth and the development of its organic 
types of animal life, there can be no better evidence than the remains 
of animals in the crust of the earth, amongst which the vertebrated 
animals are no doubt of the greatest importance. Thus if we add the 
creatures produced by the earth in a primitive age to the number at 
present only, we are able to estimate the riches of the whole crea- 
tion, and to explain the alternations resulting from the sublime laws of 
nature* 1 am confident, therefore, that the publication of a work like 
this, containing anatomical and geological discoveries of a former 
world, will be readily promoted. 

The work will appear in several numbers, the price of which shall 
be calculated, as is customary with such works, after the number 
of sheets in German, printed in Latin letters in gr. 4^, and according 
to the number of tables in foP. wi^ plates after my own drawings, or 
executed aito my immediate direction. As gain is not the object of 
this pui^iatioD, the lowest price cannot be determined before 1 know 
f)ie nuipber of subscribers ; the number of copies will not exceed much 
the number required, and the price in every case, will not be higher 
tbab that of similar works. The subscribers will please to send their 
direction to the author by the post, or by well known libraries, 
^but plainly written. The list of subscribers will be joined to the 
worij.' 


IIXRMAN VON MeTEH. 
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A Sixth Memoir on the Law of Storme in India, being, Storms in 

THE China Seas, from 1780 to 1841. By iSitBNRY Piddinoton!* 

It naturally occurred to me in the cour^ of my investigations on 
this subject^ that it would be of great interest could we collect toge. 
ther as many of the old storms of past years as remain upon record ; 
and with this view, I addressed the Hon'ble the Court of Directors of 
the East India Company, requesting their assistance in obtuning from 
their official documents, and from their old officers, such information 
as still existed. With their wonted, and well-known liberality in 
the cause of science this request was promptly complied with, and I 
owe to their kind assistance a mass of documents, comprising numerous 
extracts from logs and letters which relate to the China Seas and North, 
ern Pacific,* besides other miscellaneous information. It is then, I need 
not say, to them that this memoir will owe, in the first place, most of 
its information, and I may be allowed to add, that as the best thanks 
which I could offer to them, I have endeavoured to use to the best 
advantage their valuable materials. 

To Captain Chas. Biden of Madras, I am next indebted for a long 
series of logs and notices, which he has been most zealous in colleeU 
ing and forwarding to me. And firom Mr. Greenlaw, the Secretary 

^ * The remeiniler to the Bay of Bengal, Southern Indian Ocean, and Cape of Good 
Hope, which will appear in futare memoiis* 

No. 107 N*tw: Rk*i» 8. Nn. 4.0. 4 i. 
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to the Marine Board, and Captain Glapperton, Acting Master Attendant 
at Calcutta, I have, as usual, received all the assistance they could 
afiford : I must not omit to mention, that amongst several of the 
Hon'ble Company’s retired officers who have given valuable notes, 
I am specially obliged to Mr. Thos. Packman, for some twenty pages 
of extracts and notices which he has been good enough to send me. 
1 have been careful to note at the head of every storm the sources 
from which the documents are derived. 

It will perhaps be thought that 1 have here preserved some records 
which afford but scanty proof of the truth of the theory of storms as 
applied to the Chinas Seas; but it should be borne in mind that we 
have to j^rove, first, that the great storms are circular ones, or nearly 
so ; secondly, that they turn from right to left outside ; thirdly, that 
they are progressive ; fourthly, the tracks on which they move ; and 
fifthly, the rates at which they move, and any other peculiarities. 
Now to shew all this of any one storm, requires a considerable body 
of evidence, and such as can rarely be procured without great 
trouble and a fortunate combination of circumstances ; but we may 
prove it little by little, and separately, of several storms ; and above 
all, we may shew that as far as all available record extends, there 
is no contradiction to the theory to he found I and by publishing 
faithfully, make the data available for abler hands. With these 
views then, 1 shall I trust be acquitted of accumulating useless details, 
and 1 may add, that provided our data are but authentic, we can as 
yet scarcely say what may be, eventually, their relative importance. 


TRACK No. I, 1780. 

The first storm of which I have obtained any record is the fol- 
lowing, from a note of Captain Biden’s : — 

An account of the distress of the London East Indiaman, 758 tons, 
in a Hurricane on the Coast of China, in July last, taken from 
Captain Webb’s letter to the Directors of the Ea^t India Company. 
From the Annual Register. — On our arrival on the coast of China, 
off Macao, on July 17th 1780, after my packet was delivered to the 
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supercargoes there, a tiffoon came on^ which had very near demolished 
us. 

At four in the afternoon our best bower cable parted, and the ship 
cast in shore, but by setting all the sail I could, I just weared her 
. clear of the land ; and as the wind was then E. N. E. we stood out to 
the southward under our courses, and at six had the Ladrones 
bearing N. E. At eight the wind hew round to S. E. and blew the 
hardest gale I ever remember. We were then in twenty fathoms 
water, and not being able to make any more way out, our sails all 
blowing to pieces, we looked upon our destruction as inevitable, with, 
out a particular act of providence ; for we were driving on a lee-shore. 
At twelve at night the wind flew to the south, its violence still con. 
tinuing, and we found the ship shoaling her water, so that every 
soul on board was preparing for death. At daylight we were in 
twelve fathoms water, with the sea, which was as much mud as water, 
breaking entirely over us ,* we then threw some of our guns overboard, 
and cut away the main and mizen masts, and by the time we had 
cleared them we were in three fathoms water, the land only about a 
quarter of a mile distant. We immediately cut away the fore-yard 
and let go the sheet anchor, which, by the mercy of God, brought us 
up ; and as the ship touched the ground abaft it eased her to the 
cable, or I am well assured the 'Royal George's anchors and cables 
would not have held her. We then instantly let go our spare anchor 
with a new cable, which parted as we were veering it out, so that we 
had no other left. About nine in the morning the gale abated. In 
the evening we hove up our sheet anchor, when we found the cable 
stranded. What saved the ship was the having all our guns housed, 
her ports in, and top-gallant masts down on deck, before the gale 
came on. Our drift in the gale was amazing. 

1 imagined it at first only about fifty miles, but to my astonishment 
when the gale was over, I found myself as low down as Haynan, 
within the westernmost island, about 3 leagues from the continent. 
1 must have passed in the night quite close to a rock that bore S. by 
W. when the ship brought up. The Chinese told me that every 
vessel that was that night at sea perished except mine, and that they 
had lost all their junks and boats round the whole country, and were 
certain not less than 100,000 people had perished in the storm. 
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** We had another tiffoon in August, when all the European ships at 
Wampoa drove with three anchors a-head. The Chinese junks and 
boats then in the river were most of them sunk, and the number of 
poor souls that perished in this hurricane is incredible. I repaired 
my damages as well as I could at Canton, but I was obliged to come 
away with only two cables.** 

Captain Biden's note upon this log, is as follows: ''The extraordi- 
nary drift of the London from near Macao to the N.E. Coast of Hainan 
is worthy of remark. It appears she stood to the southward about four 
hours when the gale flew round from E. N. £. to S. E. Allowing her 
to have made thirty miles in those four hours ; this ship must have 
experienced an amazing current to the S. S. W., the distance from the 
Grand Ladrone to Hainan, being about 180 miles, and much of the 
time the hurricane was from S. £. and S.** — C. B. 

It seems most probable, that this was a storm travelling along the 
Sbuth Coast of China, or from about E. N. E. to W. S. W., and that 
the London crossed its track, and not far from the centre, at 8 a. m. 
1 have therefore laid it down as one of the probable tracks only, 
though from the ship*B position, and the shift of wind being so well 
ascertained, we may infer that we are not far from the truth. The 
extraordinary drift would be quite incredible, did it not also rest upon 
good evidence, and it should be borne in mind by the seaman as at all 
events a possibility in like cases. It will be subsequently seen that in 
September 1803, the H. C. S. Warley was also driven from off 
St. John*8 to the Taya Islands, or about the same distance in about 
56 hours, and that other instances of this dangerous storm-current 
have occurred. 


1793. 

On the 1st, 2nd, and 3rd of Dec. 1793, the Honorable Company's 
Ships Royal Charlotte, Triton, and Warley, bound to China, by 
copies of their logs received from the India House, were driven from 
Lat. 20® 9' N., Long. 119® E.; to Lat 1?® 29' N. Long. 116® 38' B. 
or about 220 miles to the Southward and Westward by a heavy 
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gale (called a Tyfoon in their logs) which began at North, veered to 
N. £. and N. N. £. and moderated again at North, veering when 
fine, to N. N. W. It is barely possible that this might have been 
a vortex travelling from the N. N. £. to the S. S. W. between the 
ships, and the Island of Luzon ; but 1 should be more inclined, at 
that season of the year, to consider it as what 1 have in my former 
memoirs styled a monsoon gale, i. e. the monsoon of the season rising 
to the height of a severe gale. Of this the reader will judge for 
himself. There is nothing in the data worth recording beyond the 
drift of the ships, and the steadiness of the wind during the storm, 
which was however so severe, that the Uoyal Charlotte lost her tiller, 
and the other ships several sails, &c. 


TRACK No. II, 1797 . 

Narrative from Captain, Lynnes Star Tables. 

The Duke of Buccleugh, (burden 1182 tons), sailed from China 
(Macao roads), on the 15th June 1797^ in company with His Majesty's 
ship Sroiftf Captain Hayward, and a fleet of sixteen ships. 

Sunday the \Sth June , — Moderate winds from S. 8. £. to £. S. £., 
£., £.N.E., N.£. and North at noon, with hazy weather throughout. 
Latitude observed 21® 58' N.; longitude per chronometer 116® 05' E. 
Barometer 29® 15'. Thermometer 83®. 

Monday, \0th June . — Commenced with increasing northerly wind 
and hazy weather ; at 4 p. m. the wind increasing rapidly. In first * 
and second reefs, handed the main-sail, struck the royal masts, and 
down top.gallant yards. At ^ p. m. wind N. E. by N., increasing to 
a heavy gale, handed the top-sails. From 9 p. m. till midnight, the 
wind veering from N. E. by N. to North, N. W. to West, S. W. and 
South, increasing gradually the whole time, when its force was tre- 
mendous, and such as no sail, I conceive, could have endured : the 
foresail at this time blew out of the bolUrope to atoms, and the ship 
tried under bare poles until day-break, when the wind having veered 
to the eastward of South, began to abate. No ship in sight since 3 a. m. 
when the Commodore, with whom we had been scudding, and whom 
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we knew by his top-light, bore E. S. E. a quarter of a mile, and sud- 
denly disappeared. The sea during the height of the gale, (its surface 
being such a continued spray), it was impossible to face ; it searched 
through the weather ports, although well lined and secured; and in 
the working of the ship through the weather seams, to such a degree, 
as was incredible. Notwithstanding the force of the wind, the sea 
was not near so high as in common gales of wind off the Cape of Good 
Hope, which 1 attribute to the partiality of the gale with regard to 
its extent, but perhaps to the extreme violence of the wind preventing 
the sea from forming a head. Bar. 29® 00'. Ther. 76°. 

In this gale (we afterwards learned) the Boddam was totally dis- 
masted, lost her bowsprit and rudder, and was towed into Macao 
road by the Crescent packet, where at anchor, this ship lost her fore, 
mast and bowsprit also. Latitude by account 22° 9' North, Lon- 
gitude 117° 3' East. 

Tuesday, 20th . — Wind from S. by E. to S.E. by S., gradually abating 
to a moderate breeze, with line weather at noon, when the latitude 
was observed 22° 27' N., and longitude by chronometer 117° 26' E. 

For the foregoing 1 am indebted to Captain Biden, and unfor- 
tunately amongst the logs from the India House, those relating to 
this storm are omitted, though the logs relating to two of the other 
storms experienced by the Buccleugh and fleet in the Northern Pacific 
have been sent me, and will appear in a memoir on the storms 
of that ocean. The only other record 1 have is a notice from 
memory from Mr. Baynes of Falmouth,* from which it appears, that 
the Boddam and Chester suffered severely in it, the former vessel 
being dismasted, with also the loss of her rudder. We have then 
to consider from this notice alone, what may probably have been 
the track of the storm. 

t 

Mr. Redfield in quoting this storm, seems to think that the true 
storm set in at North. 1 should scarcely think so from the terms 
of the log, and am inclined to take its commencement from the N. E. 
by N. wind, at seven p. m. when the ship drifting across the track of the 
storm within, a short distance of its centre, will account for its veering, 
taking the track to be about an East and West one. 


* India House Memoranda. 
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There is however another and a more probable reason to account 
for the slight anomaly, taking the storm to have begun at noon, 
and from the North, as Mr. Redfield supposes, which is, that at this 
time the Buccleugh was only 50 miles from the coast of China, which 
being high, would, as we positively know in the case of the storms 
of the Bay of Bengal, occasion variations in the direction of the wind, 
and probably influence that of the centre itself. We cannot venture 
upon such slender data to mark any thing more than a conjectural 
track for this storm on our chart, but we may be satisfied that it 
travelled from the Eastward towards the West, and veered according 
to the Law of Storms in the Northern hemisphere. 


TRACKS No. III. AND IV. — September 20th to 23 ro, 1803. 

Documents from the India House and Captain Biden. 

On the 20th to 23d of September, 1803, a fleet of the Hon*ble Com. 
pany’s ships, consisting of the Warieg, Boyal George, Bombay Castle, 
Alfred, Coutts, Earl Camden, and Ganges, experienced two very 
severe tyfoons in the China Seas. Of these ships, the first three, viz. 
Warley, Royal George, and Alfred, were close in with the Coast of 
China, and some of them were anchored off St. John's, while the last 
four, Coutts, Earl Camden, Bombay Castle and Ganges, were about 
latitude 16® N. and thus at least 6® South of the others. We should 
have then consequently, as it were, two fleets on opposite sides of a 
great storm of 6"^ of latitude, or say 400 miles if it was one storm, or 
if there were two, the two fleets still serve to define their tracks and 
limits. 1 shall subsequently give a full detail of how they do so. 

My authorities are the logs of the ships from the East India House, 
from Captain Biden, who was a Midshipman in the Royal George, and 
the log of that ship, with a private memorandum of Captain Torin’s 
of the Coutts, I commence with the logs of the ships off the Coast of 
China, reducing them to civil time. 
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No. 1. — Abridged Log of the Honorable Company* e Ship Wablky ; 
reduced to civil time. 

The Honorable Company’s Ship Warley was on the 21st September, 
at noon, in lat. 2P Vf N., long. 113’’ 7' E. with the land about 
St. John's and the Madarin's Cap in sight at sunset ; blowing fresh 
from N. N. E. to N. by W. at midnight, when she was in twenty-five 
fathoms water. 

22ncf September. — From midnight to noon, wind increasing fast, 
ship standing in to the N. E. and East with wind as before, and N. 
by W. at noon, when she was in thirty fathoms water ofT St. John’s, 
about lat. 21° 10' N. long. 112** 48' E. By 1 1 p. m. all the storm staysails 
blown away ; wind apparently steady from the North and N. N. E., 
though not marked in this log; ship hove to with her head to the 
Eastward. 

23r^ September. — Storm increasing, top. masts blown away, ship 
becoming almost unmanageable ; at a little after noon, when by indiffer- 
ent observation the latitude was 21° 15' N. they let go the best 
bower anchor, to try to keep the ship’s head to the sea ; the wind is not 
marked, but seems to have been about E. by S. at noon. 

24f^ September — Rolled away the mizen.mast. Saw the Taya 
Islands at 6 a. sf. Latitude at noon 20° 15' N. 

With reference to the log of the London at p. 607 it will be seen, 
that this is another instance of a ship’s being blown and drifted from 
the mouth of Canton river to the Coast of Hainan, in about fifty- 
six hours. 


No. 2. — Abridged Log of H. C. S. Royal Georgb, Captain J. F. 

Timins, reduced to civil time. 

The Jloyal George was, at noon on the 22d September, at anchor, 
with the Grand Ladrone bearing N. by E. | E. three or four miles, and 
the Asses’ Ears £. by N., strong gales from N., with squalls and hazy 
weather, lat. 21° 50' N. f. m. hard gales with squalls and fair 
weather. Wind N. N. E. at 5 p. m. and N. E. at 9 ; midnight, severe 
gusts of wind with rain, and a heavy swell from the N. E. 
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2Zrd September. — a. m. very hard gales with severe gusts of wind 
and rain^ veering away cable. 

At 2 A.M. the wind marked E. N. E. At 3, blowing very hard, cut 
the cable and hove to (head to the S. E.) under bare poles, p. m. 
wind East^ strong gales with heavy squalls Southerly. More moderate 
from 3 p. M. At .5 f. m. St. John's bearing W. N. W. three or four 
leagues, in twenty fathom water. 

24fA September — At 8 a. m. St. John’s bearing N. W. six or seven 
leagues ; Cow Cock N. E. by N., wind E. by S. making sail. The 
Alfred at daylight S. by E. five miles. 


No. 3 — Abridged Log of H, C. S. Alfrbd ; reduced to civil time. 

At noon ^^nd September, had the Grand Lad rone bearing W. ^ S.* 
Gap Rock South, and Asses* Ears due East. Observed that the swell 
was rising from the Eastward. Wind marked North. At noon 
working in to the anchorage ; p. m. increasing breeze and cloudy wea. 
ther^ with a long swell from the East. At 4 p. m. anchored with 
Grand Ladrone bearing S.; Gap Rock S. by E.; Asses' Ears S. 65® E. 
making all snug. At 1 1 f. m. wind increased to hard gale N. N. E. 
At midnight drove. 

23p^ September. — Gale still freshening, and ship driving at the 
rate of 2^ knots per hour, cut and stood to sea, hove to at 2 a. m. Wind 
at N. E. and at 4 at E. N. E., heavy gale with hard squalls and a 
confused sea at noon. At 2 p. m. E. S. E. At 4 made some sail. At 7 
p. M. E. S. E. 

24/A September . — 'Royal George at daylight N. by W. Wind 
about E. S. E. and moderating. 


No. 4. — Abridged Log of the Eabl Camden, Captain Dance ; reduced 

to civil time. 

Wednesday i 20th September — Noon lat. 15® 42' N., longitude 113® 
4r, hard gales with squally weather, wind N. N. E. at 1 p.m. At 3 

4 M 
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N. by E. At 5 N. by W. to midnight ; ship trying to the N. E. by E. 
but making little or no way. 

2\st September — Constant hard gales, and thick squally weather 
continue with a high confused sea. 2 a. m. wind N.N.W. At 3 N. W. 
b N. At 9, N. W. by W., 11 a. m. N. W. hove to under close reefed main 
top-sail, lat. 15® 51' N., longitude 115® 27^ E, Bombay Castle in 
company, p. m. wind W. N. W. hard squalls, thick weather, and rain 
throughout till midnight. 

22d September. — 1 a. m. ^jWind West. At Noon S. W. by S. lat. 
16® 17 ^ N., longitude 116® 23' E. p. m. wind S. W. by S. At 5 p. m. 
wind South, bore up. At 7 p- m. wind S. W. At midnight S. S. W. 
weather moderating since noon. 

23rf September. — Monsoon weather ; wind from S. to S. S. W., ship 
going four and five knots to the N. by W. Noon, lat. obst 17® 01' 
North, longitude 114® 4' E. ; from which time fine weather to China. 


No. 5. — Abridged Log of the H, C, S. Bombay Casti.e, Capt. Archi- 
bald Hamilton ; reduced to civil time. 

In this ship’s log there are no latitudes or longitudes marked, but 
as she was for the first part of the storm within a few miles of the 
Camden^ we may thus take it as corroborative of that vessers well- 
kept record. The ships seem to have been driven to the Southward, 
(they were bound to China it will be remembered), by the continuance 
of a northerly wind, which indeed is not uncommon at this season, 
and may be the first struggles of that part of the trade wind which 
constitutes the N. E. monsoon, to overcome the South-westerly one \ 
and thus, if we admit mere dynamical causes to originate these vorticm, 
giving the first impulse to them, for 'by a memorandum in the log, 
they were on the 19M September^ in latitude 16® 2'. The Camden's 
log giving 15® 42' for the observation of the 26th. 

20^/i September. — p. m. Wind N. N. E. strong gale and cloudy to 
midnight, ship under close reefed top-sails. 

21tf^ September. — 3 a.m. N. N. W. Noon N.W. b N. preparing tor 
bad weather, blowing very hard with violent squalls and heavy head 
sea. At 4 p. m. lying to under mizen stay-sail. At 6, wind NW. 
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22nd September. — 7 a.m. Wind S.W. b W. Noon about S.W, b W. 
hard squalls, f.m. S.W. b W. at half past 3 more moderate. At 5. S.W. 
bore up. At 8, Camden N. £. 3 miles ; at 10, S. W. b S. moderating 
as with the Camden to S. by £. at 7 a. m. and to midnight. 

2^th September. — Fine wind. In company with the Camden. At 
11 A. M. on 24th, saw the Coutts under jury-masts, and without a 
bowsprit. 


No. 6. — Abridged Log of the H. C. S. Ganges, Captain Moffat, 
reduced to civil time. 

20th September. — At noon Lat. 16® 69' N. Long. 1 14° 53' £. wind 
N.E. by N. Hard gales, severe squalls and thick weather till midnight. 
Ship standing to the Eastward under treble-reefed top-sails. 

2lst September. — At 1 a.m. the wind, from the courses marked was 
N.^ W. and N. b W. at 3, continuing till noon when veering to N.N.W. 
At noon hove to with wind marked N. W. b N. At 1 p-m. under storm 
stay-sails, the Coutts bearing E.S.E. Latitude by indifferent observa- 
tion and by double altitudes 16° 41'. Longitude per Chron. 1 16° 31' E. 
F.M. wind N.W. by N. drawing round at times, as appears by the log, 
(for the wind is not marked, and this is deduced from her coming up 
and falling off,) to W. N. W. By midnight wind increasing to a heavy 
storm. At 5 f.m. lost sight of the Coutts. Staysails blowing to pieces 
between this time and midnight. 

22nd September, — At 6 a.m. wind about West, and at 9, W.S.W. 
At noon wind about S.W. by W. blowing a violent hurricane, ship lying 
to under the storm mizen only, weather so thick with drift and haze 
cannot see a ship's length a.head. Lat. double altitude 16^ 17-^' Ion- 
gitude per Chron. 1 17® IT> find the drift made by time-keeper from noon 
yesterday S. £. by £. ^ £. 50 miles, p. m. wind marked as S. W^ 
blowing a violent hurricane, ship lying to under storm mizen staysail 
and falling off into the trough of a very heavy sea, made sail and bore 
away. At 4 p. m. steering N.W. to save the masts. At ^ past 5, the fore 
and main staysails blowing to atoms, got tarpaulins and boats* sails 
lashed in the weather fore-rigging to keep the ship off the wind, which 
however aided very little till 9 p. m. when the storm began to abate ; 
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wind not marked, ship running N.W. 27 miles till 8 p.m. then N.N.W. 
14 miles till 10, and N. by W. 18 miles till midnight. 

23r^ September, — Wind more moderate, able to steer the ship with 
safety, though rolling very deep. Steering North 66^ miles, till noon, 
wind not marked at noon, but S. £. at 1 p. h. At noon weather mo- 
derate, heavy confused sea, rolling gunwales in, Latitude 18° 58' N. 
longitude by chronometer 11?^ 45'. Ship having made a course of 
N. I £. 143 miles since yesterday, p. m. wind S. E. and £. S. £. 
At 10 p. M. a four knot breeze, the weather having cleared up. 

Noon 24fA— Latitude 20° 40' N., longitude 1 17° 41' E. 


No, 7- — Abridged Log of the H. C. S. Coutts, Captain Torin, 
reduced to civil time, 

20/A September, — Latitude noted as 16° 57' N. 

2 is/ September, m, when the log commences, wind marked 
N. W. by N., hard gales with heavy squalls and a large confused 
sea. At 10 F. m, wind W. N. W. under fore-sail and mizen stay-sail 
with head to the North. 

22n(f September, — At 5 a , m. wind West, hard squalls. At 6, marked 
W.S.W. and at T, S.S.W. In the observations it is said that at 9 a.m. 
the wind shifted to the S.W. and moderated until near noon, when it 
came on to blow again very hard with heavy squalls and rain. No 
observation or account marked in the log. 1 p. m. wind S.S.W. hard 
gale increasing to a most violent tyfoon with rain, lightning,* and a 
large confused sea. At 4 p.m. the wind S.S.W. weather fine, shrouds 
giving way, bore away to save the masts, lost fore-topmast; 7 p*m. lost 
fore-sail and broached to. At 8, main topmast blew away, at 9, lost the 
main and mizen masts. At 10, wind marked as South, and at 11, 
S. by £. Lost the bowsprit. 


* The only instance in which li^htiiiiig is marked in any of the logs of this storm, 
and therefore probably the only instance in which it occurred ; for seamen rarely 
omit noticing it, particularly in heavy weather, to which it gives such an awful 
appcurauce. 
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23r^ September. — 2 a. m. lost the spare and stream anchors. At 3, 
the foremast fell into the waist. At daylight moderate ; clearing the 
wreck, and by noon kept on her course under a jury mast. Latitude 
observed 18° 08' N. Longitude by Captain Torin’s private journal 
117° 14', Wind S. by W. at 1 p.m. when moderate breezes and fair 
weather. Wind S. S. £. at 10 p. m. and till midnight. 

24/A September . — At 4 past 8, saw two sail to the South, Camden 
and Bombay Cattle. At noon one ship, ( Camden ) two miles astern. 
Latitude observed 18° 51' N. Longitude 116° 52' £. 

To place our deductions from the valuable records of this storm, or 
storms, in a clear light, I shall preface them, as in my former memoirs, 
with a synoptical table, shewing for each day the relative positions of 
the ships, and briefly the weather they experienced. 



Tabular View of the Tyfoon of 20th to 2M Septfimber, 1803, in the China Seas, 
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Date, Ship’s Name. Wind and Weather. ' Lat- N. { Long. E. Remarks. 

Civil time. i i 
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I now proceed to the deductions to be drawn from the foregoing 
documents, but before I do so, I should remark, for the information of 
those unacquainted with the fact, that the East India Company's 
China ships were, though merchantmen, vessels of from 12 to 1400 
tons, mounting upwards of thirty guns, with crews and oiUcers in pro- 
portion, and these last in their day, men of the first acquirements and 
talents in their profession. When we find, therefore, that such ships, 
well found and managed as they were, suffered so much from the 
storm, we must recollect that their logs express pretty nearly what a 
good Frigate or sixty.four gun ship of the old times, would have found 
it : Weather in which smaller merchant vessels would have been re- 
duced much sooner to bare poles. 

It is evident from the inspection of the tables, that one of the 
storms was travelling from the South-eastward to the North-westward, 
for it began on the 20th with the Camden^ Bombay Castle, Canges, 
and Coutts close to the Eastern edge of the Macclesfield bank, six de- 
grees South of the entrance of Canton river, while near the Coast of 
China, the ships were standing in for it with fine weather. 

The table of the 20th, it will be seen, gives two directions of the 
wind for the Southern storm, N. N. E. for the Camden and Bombay, 
and N. E. by N. for the Ganges, Taking these as tangents, and pro- 
jecting carefully for the centre of the storm from the ships* positions, 
they will be found to place it about the Island of Mindoro, or 
S. E. by E. ^ E. of the ships, distance 380 miles. Perhaps the centre 
was not really so far off, as, the angle being so acute, considerable error 
may occur, but this is quite evidence enough to show, that the storm 
did commence to the E. S. E. of this part of the Fleet. 1 have not 
therefore marked a centre for this day, but carried the Track from 
that quarter. . 

On the 2lst, there was still fine weather on the Coast of China, but 
with the southern division of the fleet, the storm by noon was so heavy 
as to bring them under close reefed top-sails with top-gallant masts 
and yards down, and all other preparations for bad weather. It should 
be noticed that these four ships of the southern division form again two 
smaller divisions. The Camden and Bombay Castle together, being 
just to the Eastward of the Macclesfield, and the Ganges and Coutts, 
also in company with each other, about eighty miles to the E. N. E. 

4 X 
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of them. The winds marked in these ships' logs* both place the 
centre to the N. E. b E. of them^ and as we have no cross bearing 
by which to lay down the distance of it, we can only do so by judg- 
ing of the force of the wind, and its veering ; which with the ship 
farthest to the Eastward, the Ganges, (for we have not the log of 
the Coiitts for this day, though we know she was in company with 
the Ganges) was not quick ; the wind having remained about N. W. 
by N. from midnight. Allowing then for the ship's drift, and for 
the increasing violence of the storm on the 22d, I have placed the 
centre at noon this day in latitude 17° 36' N. longitude 118° E. 

For the 22d, we find, that to midnight on the 21st, and to 5 a. m., 
on the 22d, and with the Ganges and Coutts, the wind held steady to 
the N. W. when it drew round to West and S. W. at noon. The log 
of the Bombay Castle shews nearly the same veering, but that of the 
Camden, marks the wind at West at I a. m. ; and the Bombay Castle, 
from her coming up to N. N. W. at 3 a. m., appears to have had the 
wind also not far from West at this time, though both ships' logs 
agree nearly enough at noon ; when the Camden seems to have had it 
S. W. by S., and Bombay about S- W., Ganges about S. W. and 
Coutts 8 . S. W. as far as can be Judged from their logs. The drift of 
these two last vessels is laid down for the twenty-four hours between 
noon, 21st and 22d in the Ganges* log, which is most carefully kept,t 
as S. E. by E. ^ E. fifty miles. 


* I may notice here in strong corroborvition of many of my remarks in these 
memoirs, the difficulty of analysing a storm from the direction of the wind considered 
as a tangent line to the supposed circle of it, and the ship’s position as the point at 
which the tangent lunches tJie circle. Thus we have, in the logs of the Camdeti and 
Jionibay Castle, within three miles of each other, the wind marked as follows * for the 
*2 1st Camden at 2 a.m. N. N. W., Bombay Castle at i3, N. N* W. Camden at 
3, N. W. by N. Camden at 9, N. W. by W. ; at 11 N. W. Bombay Castle at noon 
N. W. by N. and at 1 r.M. N. W. by N. Camden at 1 i*.m. W. N. W. Bombay 
Castle (hove to) at 6, wind N. W. and so forth. It is clear that these variations arise 
partly from carelessness, and partly from errors in judgment m such severe weather. 
1 shall perhaps be told here that 1 am looking for mathematical exactness where none 
can exist. 1 am, 1 own, seeking for all the exactness which can be obtained, and I 
desire that all our evidence should be fairly brought forward on this most important 
question, that it may be impartially w'eighed by all as well as by ourselves, and that we 
may not be said to have assumed any thing without giving our grounds for so doing. 

With the exception of the direction of the wind which is very frequently omitted 
either in the log, or by the copyist. 
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Now this circumstance of the wind holding steady to the N. W. for 
seventeen hours, and then veering rapidly, or within about eight hours, 
the remaining eight points, or a point an hour, till it reached the S. W. 
is worthy of note ; particularly if we look at the drift of the vessels to 
the E. S. E. and N. E., according to their logs, (though in these 
there are some slight discrepancies and omissions, and some apparent as- 
sumptions,*) and remark the increased violence of the wind before 
and after noon on this day, shewing either that the storm had been 
really now forming, or stationary, or curving as I have laid it down. 
Giving this every consideration 1 cannot avoid concluding, that the 
storm, which had apparently come up from the S. E. by E., under the 
lee of the island of Lucoiiia, having arrived op[)osite the great opening 
to the Pacific Ocean curved to the Westward, as I have marked it, in 
its progress over to the entrance of the Gulf of Tonkin ; influenced 
perhaps by the prevalence of a N. E. wind from thfj Pacific. The cir- 
cuiiistance of its altering its direction so considerably from thftt 
which it had under the lee of the very high land of Luzon, is not 
more extraordinary than the curves which, we know, occur in 
the Western hemisphere, and some about the Isle of France in our 
own. The storm indeed may have been really a Pacific Ocean storm, 
forcing its way across Luconia, from the coast of which the ships were 
but little more than 200 miles distant? If this was the case, we may 
suppose the anomaly easily accounted for. I have then, on these con- 
siderations, marked the centre for the 22d, as in latitude 17 “ 20', 
longitude 1 15° 16' E. and bearing N.W. by W. ^ W. from the Ganges 
and Coutts, (which had the wind from S. W. by S. and S. S. W.) 
and N. W. from the Camden and Bombay^ which had the wind 
S. W. by W- and S. W. by S. We have still the anomaly, that the 
Coutts and Ganges, seem, by the expressions used in the Jogs, to have 
had the wind more violent than the Camden and Bombay^ but I sus- 
pect that these latter ships were really much farther to the S. E. than 
their positions shew, for the wind was from W. N. W. and West the 

* Such as longitude marked *‘by chronometer” on the noon of the 22d. In weather 
like that then prevailing very little dependence can be placed on sights for chrono- 
meter or double altitudes, for it is said, at noon blowing a violent hurricane, weather 
so thick with the haze and drift cannot see a ship’s length a head. What is meant is 
probably the chronometer brought on by dead reckoning, but this should be noticed. 
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greater part of the twenty. four hours, and their drift made good in 
such weather, could scarcely be better than East at most. 1 have 
however given the evidence as it stands. 

For the centre of the 23d we find that the CouttSy bearing up 
with the wind at S. S. W. a little after noon on the 22d, was utterly 
dismasted by the violence of the hurricane, by 4 a. m. on the 23d, 
and that at daylight it was moderating. She steered N. N. W. ^ W. 
when she bore up, and ran for 31 miles on this course before she 
broached to. The centre of the hurricane bore at noon 22d, as 
we have shown, about N. W. by W. ^ W. from her, and it was 
certainly travelling to the westward, so that the Coutts, steering 
N. N. W. \ W. and drifting when dismasted between W. S. W. 
and W. N. W. was pretty nearly chasing it ! and its rate of travelling 
does not seem to have been high. The Ganges also bore away, 
but two hours later, and she fortunately did not reach so far towards 
the centre as the Coutts. The storm, as I have remarked, does not 
seem to have moderated till about day.light, on the 23d, with the 
CouitSy while it moderates at 9 p. m., on the 22d with the Ganges. I 
have taken the centre of this day, the 23rd, to be in about lat. 1 7^ 40' 
N., long, 112« E. 

The Camden and Bombay Castle also bore up about 3 p. m., but 
as they were going only four.half and five knots, and had the weather 
moderating from that time, they may almost be considered as out of 
the storm. 

If we now refer back to the table and logs, we shall find that be. 
tween noon and midnight of the 22d, the wind on the Coast of China 
was setting in for a gale there, which may be fairly said to have 
begun at 10 a. m. on the 22d, with the Warleyy which ship was 
then about on the meridian of St. John’s, in thirty fathoms, or twenty 
five miles off shore. 

She had the wind at N. by W., and with but little variation 
it continued to hang about thus, or North, (judging from her coming 
up and falling off,) till 4 a.m. on the 23d. 

With the Royal GeorgCy at anchor under the lee of the Grand 
Ladrone, it also may be said to have commenced at the same time. 
She marks the wind at North, and the Alfred, at anchor farther in 
amongst the shelter of the Islands, had the swell rising from the 
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Eastward, and the wind North increasing to hard gale at N. N. E. 
at midnight, when she cut and stood to sea. 

With every allowance for the eflFect of the high land on the 
vortex, we cannot 1 think suppose this storm to be the same, which 
was also at noon on the 22d blowing with such fury from S. W. by 
W., as to dismast the Coutts^ dec. a few hours later ; for the centre 
of the southern storm by 3 p. m. must have been bearing S. by E., 
at most, if not South from the Grand Ladrone, which, if the storms 
were the same, would make the wind East then ; and it was not even 
E. N. E. with the Alfred and Eoyal George, till about 3 a. m. 
on the 23d, or 15 hours later! 1 think this a convincing proof that 
there were two storms, and have therefore laid down two Tracks 
for them, taking the northern storm to have travelled from the N. 
62® E. to the S. 62® W. at about 60 or 7^^ miles distance from the 
coast, which will be found to agree well with tl^e logs of the ships, 
though there may be some discrepancy with that of the Warley, 
but, first, we can only guess at the wind, from her coining up and 
falling off, next she was nearly or quite unmanageable, and lastly 
she was half embayed in the gulf between the N. E. point of Hainan 
and the coast of China, where the storm must have felt the effect of 
the high land on both sides. 

The rate of travelling of these two storms is next to be considered. 
We can hardly assign any fixed centre for the Southern storm on the 
20th, though we know the direction in which it lay, those of the2l8t, 
22nd, and 23rd, however, are sufficiently ascertained, I think, for us 
to suppose that the storm may have travelled about 150 miles between 
the 21st and 22nd, and about 180 miles between the 22nd and 23rd. 
We may allow a mean rate of about seven miles per hour, or 168 miles 
in the 24 hours, for these two days. 

For the Northern storm we can scarcely assign any rate, for the 
distance of the centre on the 22nd is quite uncertain, as it is also on the 
24th, so that we have no data for it. Taking about the same rate, as 
that of the Southern storm, or 168 miles per day, it will however, be 
seen, that this is not an improbable one for it. 

1 trust that those who may have followed me in this, perhaps 
somewhat prolix, detail, will remember, that 1 have given it for the 
purpose of showing how 1 have taken the evidence before us; for 
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irve have no right to lay down tracks for storms, however well 
we may be satisfied that they are not far from the truth, without 
also shewing, for the use of others, how we arrive at our conclusions. 
Both storms tending as they evidently did to the Southern entrance 
of the Gulf of Tonkin, formed there on their South-western qua. 
drants one of the “ heavy N. W. storms blowing out of the Gulf of 
Tonkin," of which Horsburgh speaks. There were no Barometers 
apparently with any of these ships. 


TRACK No. V.— 1809. 

The True Briton’s Storm, 

Documents from the India House, 

On the 28th and 29th September, 1809, the Hon'ble Company’s 
ships True Briton, Scaleby Castle, Cumberland and Neptune, experi- 
ehced a tremendous tyfoon, between latitudes 20° and 21° North, and 
longitudes 1 13° and 114° East, or about 100 miles from the Coast of 
China, in which the True Briton foundered, and the other ships 
experienced severe damage. 1 abridge here, first, the logs of the ships, 
and then, placing them in the tabular form, shall make a few obser- 
vations to explain the deductions from which I have laid down the 
Track of the storm. 


Abridged Log H. C. S. Cumbkrlano, Capt. IVedderburn, reduced 

to civil time, 

2Tth September , — At noon in latitude 19° 47' N., mean longitude 
of the fleet 114° 43' E. Light airs from N. N. E. to West till mid- 
night ; the fleet in company. Much lightning to the Westward. 
Standing to the Northward ; wind West at midnight. 

28M September , — At 9 a. m. wind from N. N. W., fleet standing to 
the North Eastward, four and five knots. At noon, latitude by ac- 
count of the fleet 20° 51', longitude of the fleet 114° .54' E. Barometer 
29.13. Thermometer 81°, freshening, cloudy and squally, p.m. a very 
hard gale from N. N. W. ; veering at 9 p. m. to N. N. E. blowing 
during the night, with inconceivable fury the boats, the fore-sail 
and Other sails blowing away piecemeal at midnight. 
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29/A September , — Weather eontinuinj^, lost the small bower anchor, 
ship under bare poles at 2 a. m. At 10 a. m. wind S. E. At noon 
latitude 20® 33', longitude 1 14° 54'. Barometer 28.05. Thermometer 
81®, p. M. wind K. S. E., at 11, East. 

30/A September . — Moderating apparently about midnight, but the 
log very imperfectly kept. 9 a- m. wind S. E. by E. Noon latitude 
20® 58' N., longitude 112® 15.' Barometer 29.20. Thermometer 79®. 

1a‘/ October “ No observation,” is the only record given for this 

day, by an oversight of the copyist no doubt. 


Abridged Log of the IJ. C. S. Scaleby Castle, Captain John Loch, 
reduced to civil time, 

^^th September, 1809. — At noon in latitude 19° 48', mean longitude 
114® 43'. 5 p. M. light airs and calm at midnight.^ 

28/A September. — a. m. the weather with rather a threatening ap- 
pearance, though the Barometer has not fallen a great deal.” At 
noon it is remarked again: The Barometer fell in the last 12 hours 
from 29.85 to 29.50, but after the gale commenced, it fell very fast.” 
At noon lat. 20® 55' long. 1 14° 54', wind N. N. W. p. m, N. N. W. 
to N. b E. at 10 F. M. From noon the gale freshened with squalls; 
by 2 p. M. a fresh gale, 5 p. m. blowing very hard, and by 9, ‘'a 
most tremendous hurricane.” At midnight boats and sails blowing 
away, wind marked N. E. by N. 

29/A September. — 1 a. m. wind East, at 5 E. S. E., at noon not 
marked. Of the Barometer it is said ; “ The Marine Barometer began 
“ to fall fast after 4 p. m. but before that it was not very low. Towards 
“ midnight it had fallen to 28.30, where it continued for near 24 hours. 
“ This was th^ lowest I ever saw the Barometer. The hardest of the 
“ gale was about 2 a. m. Noon lat. account 20° 26', long, account 
“ 114° 37' E., wind E. S. E.” Violent gale still continuing with a 
high sea, but began to moderate towards noon. At 5 p. m. saw a 
ship bearing East, with loss of mizen-mast and fore top-mast, which is 
supposed to be the Ueplune. Wind E. S. E., At midnight hard 
squalls, ship lying to ; wind S. E. since 9 f. m. 

30/A September . — Wind S. E. at day-light, and till noon. “ The 
Barometer began to rise after daylight.”* Noon, latitude account 20® 21' 
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longitude chronometer 111® 34', shewing a difference of\\ \ miles! 
from the longitude by account 
\st October . — No log given. 


Abridged Log of the II. C. S. Nkptunk, Captain TV. Donaldson, 
reduced to civil time. 

2Jth September. — Noon latitude 19® 51' ; in company with the fleet, 
winds variable and calm at midnight. 

28/A September At 4 a. m. lightning to the N. W., at 6 W. N. W., 

at noon no observation, but latitude and longitude nearly that of the 
other ships being in company. At noon a fresh breeze with thick rainy 
weather, increasing at 1 p. m. to a fresh gale N. N. W. At 5, hove to 
under storm stay.sails, wind North. At 6, the fleet pretty close, dark 
gloomy weather, gale increasing fast, with a heavy cross sea striking 
the ship very hard ; at half-past eight, lost the mizen mast, wind about 
N* E. at midnight. 

Wth September. — At 4 a. m. wind East with violent gusts; at 6, 
E. S. E. lost fore topmast, got the main yard on deck ; at noon wind 
about S. E. by E. Noon no observation, r. m. wind S. E. by E. 
Hard gales, thick weather and high sea ; all hands at the pumps ; at 
10 p. M. wind S. E. to midnight.* 

30/A September. — a. m. wind S. E. at 10 S. E. by S., ship on her 
beam ends throughout the storm. Noon no observation, f. m. S. E. 
hard gales till midnight, when moderating. 

1^/ October.—S a. m. wind 8. £. wore and made some sail at 
daylight; 12 hours log only given. At noon, latitude by indifferent 
observation 20® 48' N. 

A letter from J. B. Burnett, Esq. a Midshipman in the Scaleby Cas^- 
tie at the time of this storm, is also added to the documents from the 
India House, as follows. It is dated Monboddo, 6th November, 1841 : — 
The account of that remarkable tyfoon, in which the True Briton 
perished, lies before me. I was then a Midshipman in the Scaleby 
Castle; the True Briton, Neptune, and Cumberland in company. At 

♦ The l^eptune*s Barometer is not marked in the extract sent me, but we learn 
from liorsburgh, vol. ii. p. '207, that it fell in this storm from 29.85 to 28.30. 
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noon of the 28th September, 1809, civil time, we were in lat. 21® N., 
and long. 115^^ E. nearly, ajid in 64 fathoms water, running for the 
Lema Channel. After noon, the barometer, already low, fell fast, and 
the gale came on rapidly, beginning at the N. N. W., and gradually 
veering round towards midnight to N. N. E., at which time it attain, 
ed its greatest fury, and blew a hurricane. At 4 a. m. it veered round 
to East, and very gradually to E. S. E., and last of all to S. E., at 
which point it moderated, after continuing with great violence for 
nearly 48 hours. I do not remember whether it was on the full or 
change of the moon. The sky was dark and lowering, and the drift 
of the sea so thick and heavy, that we could see nothing, and lay like 
a log absolutely helpless. The force of the wind may be inferred 
from the fact, that the bights of our main top.mast staysail were 
blown away from between the turns of the gaskets, and small double 
pieces of canvas out of the clues of the topsails, as they hung below 
the yards. The True Briton was never more heard of, and the other 
ships were all more or less roughly handled.*' 


1 now give the tabular view as before, and then the grounds upon 
which I have assigned the track laid down. 
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For the first part of this storm we may speak of the fleet as one 
ship, being closely in company. I shall latterly, of course, separate my 
remarks, as the ships themselves were separated. It appears from the 
logs that from noon to midnight on the 27 th. they made a little 
Northing with the variable winds, and on the 28th, from midnight to 
4 p. M. when they hove to, they were going from two to six knots to 
the north, making a difference of latitude of 64 miles in the 24 hours, 
but no Easting. This northing was an important circumstance, for the 
storm had fairly commenced at daylight on the 28th, when the re- 
mark in the Scaleby Castle's log is, “ a. m. At this time the weather 
had rather a threatening appearance, but the Marine Barometer had 
not fallen a great deal." The wind was at N. N. W. and N. by W. st 
9 A. M. with the Cumherlandy and it is marked at N. N. W. at noon, 
with all three ships. We may thus take the centre of the hurricane 
to be bearing E. N. E. from the fleet at this time we have no means 
of ascertaining at what distance. 

From about 4 p. m. on the 28th, the ships were lying to on the 
larboard tack in a severe gale rising to a hurricane, with the wind 
veering from this time, when it was N. N. W. to N. by E. and N. 
N. E.. and N. E. by N. At midnight N. E., then East and to E. S. E. 
by 5 p. M. with some, and finally S. E,, by noon on the 30th with 
them all. Some variations as to the times of veering occur of course, 
for to say nothing, in such weather of log board and of copying inaccu- 
racies, the ships were now separated. We may however say, that 
in the 44 hours between 4 p. m. 28th and noon of 30th, the wind 
veered from N. N. W. to S. E. or 14 points; or a point in 3 hours. It 
was then clearly a hurricane passing close to the southward of the fleet, 
which was drifting back to the Southward, South-westward, Westward 
and North-westward, or round the curve of its North-western and 
North-eastern quadrants, and from its extreme fury, their position 
with respect to its* centre, as above stated, and the fall of the Ba- 
rometer to 28.30, where it remained for 24 hours according to the 
ScaUby's log, we may safely suppose that they were at no great dis. 
tance from the centre of it, and the unfortunate True Briton being 
probably a more leewardly vessel, was carried farther to the South by 
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the Northerly part of the gale/ and tljerefore near to or into the 
centre. 

1 have therefore marked for this storm a track from N. 60° £. to- 
wards S. 60° W., or about N. E. by E. to S. W. by W. and between the 
Pratas Shoal, and the edge of soundings, which will allow the ships to 
have been about50miles from the centre of it. The curious circumstance 
of the great Westerly drift again occurs in this as in the London and 
Warley's storms, shewing clearly that the storm wave, or storm cur- 
rent was carrying the vessels with it with great rapidity. The Scaleby's 
log it will be noted, says 111 miles between noon of the 28th, and 
noon of the 30th, or 48 hours. They undoubtedly made every allow- 
ance before coming to this conclusion, and their chronometers were 
corrected, if any error existed in them, by their arrival in a few days 
in China. The impression there evidently was, that the True Briton 
might have been lost by this current carrying her on to the Coast 
of Hainan, or amongst the shoals in the strait between Hainan, 
and the Coast of China ;t for we learn from Horsburgh, p. 328, vol. ii. 
that in April 1810, Captain D. Ross, then surveying the China seas, 
was sent down to the Coast of Hainan in search of her. 1 shall 
notice more at length this remarkable current at the conclusion of 
these memoirs. 


TRACK No. VI. 

Tyfoon of 20th to ZOth September ^ 1810. 

Documents from the India House. 

On the 28th to SOth September, 1810. — The II. C. S. Arniston, 
Wexford, Alfred, Winchehea, Elphinstone, Woodford, and Cuffnells, 
bound to China, experienced a severe tyfoon in the China seas. The 
following are the abridgements of their logs : — 


* Every seaman is aware how some vessels, in a fleet both Merchantmen and Men 
of War, though holding a good wind in average weather, will become much more 
lecwardly than others, when the force of a storm depresses them beyond a certain 
hearing. 

t The ships in this storm were all drifted close to these Shoals, as will be noted by 
their latitude and longitude on the 30 th. 
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Log of H. C, S. Arniston, Qaptain S, Landofiy reduced to civil time. 

AtnooHy 27th September^ 1810 — Latitude 17® 43' N,, long.i 15® 9' E. 
p. M. moderate breeze E. N. E., and hazy weather, at 3 p. m., wind 
N. E. At midnight strong breeze from N. N. E. with a heavy swell 
from the N. E. 

28^^ September. — Increasing from the same quarter, ship by noon 
under storm staysails^ latitude by account 17® 6' N., longitude 1 15® 4' E. 
p. M. very threatening sky and blowing very heavy; high sea rising, 
wind N. by W. to North till midnight. 

29//^ September. — After midnight “ wind veering round to the 
South.** At 3 p.M. wind about N.N.W. by 4 about West, by 5 about 
S. S. W., from daylight to noon blowing most violently from South 
and S. S. W., with a prodigious high sea running, 6 a. m. wind mark, 
ed S. by W. Noon no observation. 1 f. m. wind South, gale mode- 
rating and sea falling. At 10 p. m. windS. E. On tl)e following morn- 
ing at daylight bore up and made all sail. 


Log of the II. C. S, Wexford, Captain W. S. Clarke, reduced to 

civil time. 

2^th September, 1810. — Latitude 17° 13' N., longitude not given, 
but nearly that of the fleet with which she was in company. 1 p. m. 
wind N. E. by N. Heavy clouds, squalls and rain. 2 p. m. thickening 
sky to the East, squally and unsettled from this to sun-set, when it 
began to disperse. 8 p. m. wind N. E. Lightning and thunder to 
the Northward, the night fine and moderate. 

27fA September. — a. m. Easterly wind with hazy weather E. by N., 
at 7 standing to the northward against a heavy head 

swell which occasioned them to pitch deep at times. Noon latitude 
17° 41' N., longitude (of the fleet) about 115® 11' K.* p. m. wind E. 
N. E. hazy weather, 5 N. E., 7 N. E. by N., blowing fresh with small 
rain, preparing for a gale ; heavy head sea. 

2%th September. — 2 a. m. wind N. by E. Squally and increasing. 
Noon N by W. latitude 2 alt. 17° 6' N., longitude 1 15® 58' E. Fleet 

♦ The mean of 4 ships not greatly differing. The Chronometer of the Cvffnells is 
omitted in the average as being evidently 3U miles too far East ; she was closely in 
company. 
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much scattered, f. m. wind North. 3 p. m. hove to under storm stay, 
sails, 5 wind N. N. W. Hard gale with very hard squalls till mid- 
night, when about N. by W. 

29^A September, — 2 a. m. N. W. by N., 4 N. W., by W., 5 S. W. 
and at noon S. S. W., heavy seas breaking over the ship from day. 
light till noon, when it blew a perfect hurricane.*' p. m. wind South, 
hove to under trysail. Wind about South till midnight, when mode- 
rating. 

30f4 September^ — Bore up and out all reefs at daylight. Noon, 
latitude 18® 24' N. 


Abridged Log of the H. C. S. Alfrbu, Captain Welstead, reduced 
to civil time, 

' 2Qth September^ 1810. — Noon, latitude and longitude that of the 
fleet. Variable winds from N. E. to N. W. till midnight. 

27 /A September, — To noon letting out reefs. Lat. 17® 45', long, 
of the fleet 1 15® 12'. Bar. 29.95. Ther. 81®. p. m. N. E. by E. hazy ; 
high sea from N. E. 

28th September, — 1 a. m. wind N. N. E. At 1 1 a. m. North, pre- 
paring for bad weather. Noon latitude 17® 27', longitude of the fleet 
116® 0' E. Bar. 29.65, Ther. 82®. p. m. Wind N. N. E., 3 p. m. hove 
to, increasing storm till midnight. Wind veering to the South. 

29th September. — a. m. Severe tyfoon. 5 a. m. wind marked S. W. 
and at 8 S. S. E. Saw a ship (supposed the FAphinstone) bearing 
away before the wind. Noon blowing furiously from South. Lat. 
account 17® 31' N. Bar. 29.575. p. m. S. S. E., strong gale till midnight, 
moderating at 7 

Z9th September, — At daylight made sail with wind at S. W., noon 
latitude 18® 30', longitude 116® 30'. Barometer 29.875. 


Abridged Log of the H, C. S, Winchelska, Captain The Eon'ble 
Hugh Lindsay, reduced to civil time, 

2m September, 1810.— Latitude I 7 ® 33' N, longitude 115® 16' E. 
variable winds N. Easterly till midnight. 
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2Tth September. — 6 a. m. E. N. E. light ivinds, steering to the North- 
ward, latitude 17® 47', N. longitude 115° 14' E. Barometer 29.92. Ther- 
mometer 81*^. p. At. E. N. E. fine weather, but increasing breeze N. E., 
at 5 p. M. N. E. by N., at 9 high sea from the N. E. 

28/A September. — 2 a. m. N. N. E. increasing; making all prepara- 
tions for bad weather. Noon latitude 17° 30' N., longitude 116°. 
Barometer at 8 a. m. 29.80, noon 29.70. Thermometer 80°, 1 p. m. 
hove to, wind about N. N. W. but not marked, blowing excessive 
hard. Barometer 11 p. m. 29.20. 

29/A September. — 4 a. m. West, 6 a. m. S. W. boro up, and ran 
36^ miles to the N. N. W. and N. by W., hove to again at 10. 
Noon blowing excessively hard from South ; latitude account 1 7® 36' N. 
N., longitude by account and D. R. 116° 11' E.’^ Barometer 10 a. m. 
29.23 t Noon 29.36, 5 f. m. wind S. by E., gale moderating, and sea 
much fallen, at 8 S. S. E. 6 p. bi. Barometer ^9.65. Bore up at 
7 p. Bf* and ran 6 and 7 knots till midnight, steering N. by W. 

30/A September . — By midnight fair, at noon fine, and had run from 
7 p. M. on the 29th to noon 30th 1 19 miles N. by W. and N. by W. 4 W. 
Latitude observed 19° 54' N. longitude chronometer 116° 00' E. 
Barometer 6 a. m. 29.80, noon 29.90. 


Abridged Log H. C. S. Elphinstonk, Captain M. Craig^ reduced 

to civil time. 

2^th September, 1810 — Noon, latitude 17° dl'^N. longitude 115° 6', 
p. BI. fine and variable from E. N. E. to N. N. £. till midnight. 

28/A September. — 5 a. m. N. by E. preparing for bad weather. 
Noon latitude 17° 16'N. longitude chronometer 115' 53' £. f. bi. strong 
gales N. by E. with hard squalls, 3 p. bi. wind N. W. by N. At 5 
North, and at 10, N. by W. 

29/A September. — 1 a. m. wind N.N.W, at 3 W.N.W. at 5 S.S.W. 
at 6 South, at 9 S. by W. at 6 a. m. bore up under fore staysail to look 
for the Commodore, and ran North five miles. At 8 saw two ships to 

• The Log worked back from the 30th gives latitude 17® 46^, longitude 1 15® 35', and 
as she was going free most part of the time, it is far more likely to be correct than a 
dead rcckoniug brought forward through the storm 
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the S. W. lying to^ hove to again. At ^ past 9, one bore up across 
us, gale much increased since daylight. At 10, bore up again, steering 
North 10^ miles. At 11, fore staysail blew to pieces, sea prodigiously 
high, rapid, and violent, hove to again, several seas breaking over 
the ship ; set mizen storm stay-sail which blew to pieces, much water 
between-decks. Noon, water increasing fast, set the weather clue 
of the fore-sail to wear, but it blew to pieces ; latitude by log worked 
back from 30th 18° 4', longitude 115® 22' N. p. m. an inconceiv- 
able increase in the fury of the storm and violence of the waves, ship 
almost water-logged, apparently settling fast. At half-past one, cut 
away the mizen-mast, but the ship not wearing, yard arms in the 
water, *and being deadly water logged, cut away the main-mast 
at ^ before 2, when she paid olT, though she heeled gunwales in ; hove 
the starboard upper guns overboard. All hands at the pumps, steer- 
ing N. E. At 10 p. M. wind S. by E. 

30M September - — At 5 a. m. steered North for an hour, but hauled 
up again to N. E., moderating gradually. Noon latitude 19° 05' N., 
longitude chronometer 1 IG® 26' E. 

No farther logs are given, but the ship had afterwards fine weather 
like the rest of the fleet.* 


Abridged Log of the HofCble Company* s Ship Woodford, Captain 
John Martin, reduced to civil time. 

26th September, 1810. — Latitude 17® 30' N., winds light and vari- 
able from N. b E. and N. N. E., at midnight very black to the N. N. E. 

2^tU September — A great head sea N. E., out all reefs, noon lati- 
tude 17® 40' N. Barometer 29.80. Thermometer 82°. p. m. wind E. by 
N. and N. £., at 8 f. m« fresh breeze increasing. 

28/A September , — Increasing from midnight, at noon hard gale, 
three ships only to the N. b E. in sight. No observation. Barometer 
29.20. Thermometer 82®. p. m. wind North and N. b W. very hard 
gale to midnight. At 2 a. m. wind veered to W., at 4 to S. W., set 
mizen topsail and foresail, and bore up, steering North, but at 6 it 

♦ The Barometer is not marked in the extract sent, but we learn from Horsburgh, 
Vol. ii. p. 267, that it fell in this storm from 29-85 to 28*30. 
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came on to blow with such dreadful violence from S. S. W. that 
they were taken in, and the ship scudded* under storm fore staysail. 
At 1 1 hove to under the trysail. Excessive hurricane of wind, with 
very thick rain and heavy sea. This ship ran from a little before 
5 to 11 A. H. 274 miles to about the N. W. b W. Noon Barometer 
29.20. p. M. wind South, blowing a hurricane, at 9 p. m. South, and 
moderating at midnight. 

29th September, — At 5 a. m. wind South, bore up and ran 29.J miles 
to the North, and at noon, saw four ships of the fleet from the mast- 
head bearing S. E. At noon latitude 18° 37' N. longitude cliron. 1 15" 
51' E. Barometer 29.70. Thermometer 80°. 


Abridged Log of the IL C, S. Guffnrlls, Captain Welbank^ 
reduced to civil time* ^ 

27 th September y 1810. — Latitude 17° 46' long, of the fleet 115° 12't 
p. M. the winds and the weather as with other ships E.N.E. and N.E. 

29th September * — Making all snug, noon increasing gale, latitude 
account 17° 12' N., longitude 116" O'. E. p. m. wind North, and 
N.N.W. towards midnight and moderating* 

2Sth Sept€mber,^^The sea log says ** middle part," (which is here 
from 8 p. M. 28th to 4 a. m., 29th) the wind moderated^ and drew 
gradually round to the N. W., S. W. and S. S. W., when it increased 
to a hurricane with a high sea from the West, thick spoon-drift ; wind 
marked S. W. at 3 a. m., and S. S. W. at 11. 1 p. m. S. S. W. and 

at 9 also S. S. W.; at 7 bore up, wind South, and ran 29 miles to the 
N. b W.; three ships in sight, Wexford, Alfred, and Arniston. Noon 
latitude 18" 30' N., longitude 116" 42' (properly 116° 12'.) 

This fleet generally was so close together that it does not seem 
necessary to give any tabular view of the winds and weather at noon. 
I shall therefore only state here the views which induce me to lay 
down the track in the direction which I consider that of the storm. 

We find that before noon on the 28th, these fine ships were sending 
down top-gallant yards and masts, so that we may fairly say the storm 
had then commenced. With two ships at 1 p. m. the wind is marked 

* This is written lay to in the extract, but is evidently an error, 
t See note at p. 633. 
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at North, with three at N. by E. and with one at N.N.E., but as they 
were dispersed over perhaps eight miles of distance this might occur. 
We shall not be far wrong if we take the wind to have been N. b £• 
for this time for the whole fleets which it will be observed also> was 
upon the larboard tack standing or rather drifting to the Eastward 
and Southward.. The centre of the storm at this time would then bear 
about E. b S. of them. 

By 12 on the following day the wind which had veered rapidly to 
the N. W., West, and S. W., shewing that the centre had passed close 
to the Northward of them, was 


With the Cuffnells, 

.. s. s.w. 

„ Woodfordy .. 

. . South, 

„ ^ Elphinstone^ (about) 

South, 

„ Winchelsea , . . 

• . South, 

fi Alfredy • . . . 

. . S. S. E. 

„ Wexford^ 

. . South, 

„ Arniston, 

• . South, 


but as they were now much dispersed, we may take South to have 
been the limit of the change within the 24 hours, or 17 points, i. e. 
from N. b E. to S. 

The projection of this, with due allowance for the drift, which 
was round the S. Western and S. Eastern quadrants of the storm 
circle, and without forgetting that with the ships which were farthest 
to the Northward the wind was at 8 p. m. S. S. E., will give about a 
track from the E. b N. to W. b S. for the storm, and 1 have so 
marked it. 

The distressed state of the Elphinstone, which was at one time as 
near foundering as possible, and the extreme violence of the wind 
recorded in her log, was evidently owing to her having, by bearing up, 
ran and drifted more to the North-west than she appears to have 
done by the mere log. The Winchelaea also bore up, as did the 
Woodford^ but neither of them had the wind so violent as the 
Elphinstme. This is accounted for by working back their logs, which 
though always, (and particularly with the Elphinstone in this case), 
an imperfect record, is still the only authentic one. From this it ap. 
pears that both the Winchelaea and Elphinstone had an observation, 
and sights for chronometer on the 30th, and the logs worked back to 
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noon of the 29th place the Etphimtone, then> at least 22 miles to 
the N. W. of the Winchelsea ; which was of course 22 miles nearer 
to the centre of the storm^ and it is at this time that her log 
speaks of the most inconceivable increase in the fury of the storm.” 
If then^ judging from some of my former memoirs^ in which by means 
of two or more shore or ship observations we can in some degree judge 
of the violence of the wind at given distances from the centre, 
we can make any estimate of the actual measured distance of the 
Winchelsea from the centre, and call it at most 40 miles the 22 
miles farther to the N. W. of the Elphinstone's probable position 
would then place her exceedingly close to it. We do not know 
in what ratio to the distances from the centre the violence of the 
wind augments, but it is evident, here, that the short distance was 
of such import, that it nearly involved the loss of the ship ! I need 
not say how important this lesson is to the seaman, teaching him not 
to allow himself to be tempted by a fair wind into bearing up too 
soon, when it is not of actual necessity that he should do so. 


TRACK No. VII. 

Tyfoon of H, M. S. Theban and Fleet, Sth and 9th Sept,, 1812. 

Documents from the India House, 

&h and 9th September. — His Majesty's Ship Theban, with the 
II. C. Ships Marquis ofHuntly, Cirencester, Elphinstone, Bombay sxid 
Alnwick Castle, bound to China, experienced a severe tyfoon in the 
China seas, in which the Theban and Cirencester were left with only 
their foremasts standing. The other ships escaped without damage.* 

The H. C. 6. Glatton was at the same time about three degrees to 
the Southward of them, and had only a heavy or strong gale. Her 
log, from which some instructive inferences may be drawn, is subse- 
quently given. 

The following are the abridged logs of the fleet: — 

* Horsburgh says of this stortn in a note Vol. 11. p. 2G7, that Captain Craig of the 
Elphinstone, warned by his Barometer, prepared for a tyfoon, and sustained no injury. 
This was also the case with others of the ships, as wc shall see. The Cirencester was 
fully prepared, but lost her masts from the chain plates giving way. 
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Abridged Log of H. M> S. Theban. 

7/A Sept , — Noon latitude 16® & N. long, of the fleet 114® 16' E. 

8th September. — 4 a. m. wind W. by N. ; under storm-sail. At 1 
p. M. wind West, strong gales with heavy rain. Split the fore-sail. At 8, 
heavy gales, W. S. W., at 9, lost the main-mast, at lOh. 15ni. the 
mizen-mast, at llh. 15m. the fore-top-mast. Lat. at noon 16® 23' N. 
long. 116® 51'. E. Midnight the wind S. W. blowing very hard. 

9/4 September, — 1 a. h. wind marked W. by S. heavy gales. Noon 
strong breezes, 6. 8. W., Elphinstone in sight ; by midnight fair weather. 

The logs of the fleet will be better and more briefly exhibited 
in the following table, than by abridgements, as they were all near 
each other:— 









Date. I Ship’s Name. j Winds and Weather. Lat. N. jLong.E. Bar. ! Ther. Remarks. 
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1130 58' in the MSS. evidently an error, as she was in sight of the Bombay and Alnwick Castle, 
Fernans ? ■>» 
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The following remarks are from the log of the Bombay, Captain 
Montgomerie Hamilton, they give a very good epitome of the storm : — 

*'9/4 September, 1812, Nauitcal time . — Throughout hard gales at 
S. and W. with squalls and rain ; towards noon more moderate. From 
8 A. M. on the 8th of this month to about 5 on this day, experienced 
very blowing weather. From having the fresh S. W. monsoon on 
the 6th, the wind drew round to the Eastward with squalls, at 
times, drawing round to the Northward on the 8th, when it gradually 
freshened up with a regular fall of the Barometer, the wind coming 
round to the West, and blowing most severely from the W. N. W. 
and W. S. W. breaking up from the W. S. W. to S. W. blowing^ 
extremely hard, with furious gusts and hard rain throughout. The 
peculiar indications of this weather coming on were a gradual fall of 
the Barometer, which fell one-tenth below 29.00* the weather feeling 
hot and close, hotter than at an equal height of the Thermometer 
at this time, which was 81 degrees. When the wind was to the East, 
ward, it was light with a clear horizon and dusky flying clouds. The 
wind drawing to the Northward, the horse fliest made their appear, 
ance. Had no extraordinary swell previous to its coming on.*' 

We have now to abridge the log of H. C. Ship Glatton, which as I 
have stated, was about three degrees to the Southward of the fleet, 
but nearly on the same meridian. 

Abridged Log of the IL C. S. Glatton, Captain Jas. Halliburton, 
reduced to civil time. 

6/4 September . — The Glatton was in latitude 10° 28' N. longi- 
tude 11 1° 12' E. 

7/4 September. — a. m. log for this day is not given, but working 
back from that of the 8th she was at noon in latitude 12° 00' N., 
longitude 112° 15' E. p. m. winds from N. N. W. variable and 
squally till midnight. 

8/4 September . — From midnight strong squalls, bent storm stay.sails. 
4 A. M. wind S. W., 7f W. by S. Noon blowing fresh, lat. 13° 18' N., 
long. 114° 32'. E. Bar. 29.48. Ther. 81°. p. m. strong gales West, 

* So in MSS., but probably an error, as 29.15 is the lowest registered depression in 
the log. 

t Horsburgh. 
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steering North, 5, 6, and 7 knots, heavy confused sea. 11 p. m. hard 
squalls and sharp lightning. 

9th September ^ — 2 p. m. W. S. W. going 5 and 6 knots to the N. N. 
W. and N. by W. till noon, when in latitude 15° 30' N., long. 1 Id’’ 46' 
£. Bar. 29.30. Ther. 84^. p. m. wind W. S. W. moderate, but heavy 
confused sea. 

\9th September . — Till noon the heavy confused sea continues, lati- 
tude 17° 51' N., longitude 113° 52' £. Barometer 29*50. Then 84. 

We have now to consider the probable track of this storm. It is 
clear from its mode of veering, that it was one passing to the North- 
ward of the fleet, and we may perhaps suppose its centre to have 
been at one time, from the great depression of the Barometer, not 
more than 40 or 50 miles distant. Its track is next to be consi- 
dered. 

We have not the Theban's log for the 7th, but as towards evening, 
say 6 p. M. of that day, the Indiamen had all sent down top-gallant 
yards, and struck the masts, we may fairly take the gale to have 
began by this time from N. N. W., and we find very clearly from 
Captain Hamilton's remark in the Bombay's log, which I have just 
quoted, that it was “ breaking up" between W. 8. W. and S. W., that 
is about S. W. by W. The drift of the fleet was about £. S. £• or 
£. by S, Projecting this, it gives about a W. half N. course for the 
centre of the storm, which 1 have taken. It could 1 think be hardly 
more than W. by N. and certainly was not due West. 

The Glatton was too far to the South, and too nearly on the same 
meridian, to aflbrd us any assistance in estimating the track of the 
storm, though it is clear it was of no great extent, since it barely 
reached her. Her crossing the ** confused sea," which the centre of the 
tyfoon left behind it is curious ; and an exact confirmation of what 
occurred to the London Thetis, in the Golconda*s storm of September 
1840, as will be subsequently noticed.* 

The barometrical observations made on the Wexford, for which 
1 am indebted to Mr. Packman’s notes, are of much interest. It , 
would seem from them, (and they are so fully corroborated by those 
of the other ships which have noted the state of theirs in their logs. 


* See Fourth Memoir on the Law of Storms, Jour. As. Soc. vol. x. p. 905. 
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that we may accord them full confidence,) that the total depression 
was as follows ; — 


Ther. 

Bar. 


Sept. — Noon, 

82 

29.60 

Wind westerly squalls & rain. 

^th Sept, — Noon, 

84 

29.50 

Easterly, squally, unsettled. 




latterly N. E. 

6 P. M. 

83 

29.45 

N. E. & Northerly. 

Midnight, 82 

29.40 

N. Westerly heavy gusts. 

Bth Sept.—S A. M. 

82 

29.30 

Gale N. Westward. 

Noon, 

80 

29.20 


6 P. M. 

80 

29.15 


Midnight, 

79 

29.15 


9th Sept. — 8 A. M. 

79 

29.20 


Noon, 

80 

29.35 


8 P. M. 

80 

29.60 



From this it appears, that from noon on the 6th/to 6 p. m. on the 7th, 
when we have taken the gale to begin, the depression was 0.05 only 
in 30 hours, though it had fallen 0.10 in the 24 hours between noon 
of the 6th and 7th. We then find it from 6 p. m. of the 7th to 6 p. m. 
of the 8th, or in 24 hours, falling 0.80. It is useful to notice these 
variations, because they afford a valuable lesson to those who will 
take the trouble to reflect on them. The GlattorCs Barometer also 
gave her, by a fall of 0.18, full notice of the passage of the storm. 
I shall refer to these subjects more at length in a separate memoir. 


TRACK No. VIIL— of2Wi and 29th October 1810. 

Document from the East India House. 

By Capt Probyn, H. C. S. Minerva. 

The H. C. Ship Warren Hastings on October 25th 1819, was in 
latitude 18° 56' N., longitude 1 19° & when a fresh gale commenced 
from N. E. 

2Qth October , — Noon latitude 19® 42' N., longitude 118° 21' E., in- 
creasing gale from N. and N. E. 

2*]th October. — Lat. 19° 58' N., long. 118° 2' E., strong gale N. E. 

4 u 



646 


A Sixth Memoir on the Law of Storms in India. [No. 127. 


2Sth October. — Lat. 19® 52' long. 118® 2' E., strong gale N. N. E. to 
N. N. W. with drizzling rain and a high sea. 

29M October. 19® 50' N. long. 118® 51' E., severe gale N. W. 
with rain. 

30M October. 20® 9' N., long. 118® 59' E., gale increasing in 
violent gusts to a tyfoon, and shifting round from N N. W. to South 
Westward, and S. E., with thick weather and a high confused sea. 

2\st October — Lat. 20® 21' N. long. 118® 29' E., gale moderating 
from N. E. The thick weather prevented any observation for five 
days. The wind shifted during the height of the tyfoon, the duration 
of which did not exceed twelve hours. 

This single document, is the only one I have relative to this storm, 
still, with the assistance of the ship’s positions, as the centre evidently 
passed over, or close to her, it enables us to ascertain its track on that 
day at least, the 30th, with tolerable certainty, to have been from the 
E. by S. to the W. by N. coming in, as it undoubtedly did, from the 
Pacific Ocean. How much of the N. E. gale of the preceding days 
was part of the tyfoon, and how much the setting in of the N. E. 
monsoon, we cannot in the absence of any Barometrical observations 
pronounce. With the N- E. monsoon, the Barometer would have pro- 
bably risen, while with the storm it would have sunk. It does not 
seem to have been of excessive violence. 

I have marked its track, as shewn by the shift, to the E. by N., and 
crossing the ship’s position at noon on the 30th. 


TRACK No. IX. — Lord Castlkbeagh’s Tyfoon. 

From the Calcutta Journal of February^ 1821. 

The following brief though distinct notice of a small tyfoon, (for 
from its violence and change it certainly was entitled to be called 
one,) is remarkable and useful, as shewing in how low a latitude 
these may be encountered in the N. E. monsoon. I have not met 
with any farther notice of it, and mark its track as an East and West 
one, from the change stated in the account. The longitude of the 
ship is not given, hut it is not of consequence, for in that latitude 
owing to the shoals and the coast of Cochin China, ships are mostly 
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about the meridian of 109** E. We shall subsequently notice other in- 
stances of the N. E. monsoon tyfoons about this latitude. 

The Lord Castlereagh left Whampoa on the 24th November, 1820, 
and on the 29th, in about latitude 12'’ N. about 9 a. m., she encounter- 
ed a heavy gale of wind, which soon increased to a severe tyfoon from 
the North. She was kept before the wind till about half-past 9, 
when she broached to. The mizen-mast was then cut away, and she 
scudded again. At noon she again broached to, when the crew could 
do nothing. The wind abated a little about 1 p. m., but in half an 
hour veered to the Southward, and soon increased to all its former 
violence ; so that the vessel became unmanageable and a mere wreck, 
with every sail blown from the gaskets, the crew could not keep the 
deck. At 5, the gale began to abate, and between 11 and 12, the 
weather became moderate . — Calcutta Journal, February, 1821. 


TRACK No. X. 

Tyfoon of the l9//i October, 1821. 

Documents from the East India House, 

I8th and 19/4 October, 1821. — The H. C. Ships General Kydd and 
General Harris, bound to China, and in company with each other, 
experienced a severe tyfoon in about latitude 18® N., long. 1 12=' 30' E., 
or upon the meridian, and a little to the Northward of the Paracels. 
The following are their logs : — 

Abridged Log of the H, C. S. General Kydd, Captain Alexander 
JNairne, reduced to civil time* 

15/4 October , — Noon latitude 19® 28' N. Hainan Head, bearing 
N. 11 W. to S. 76 W. 

17f4* October — By noon latitude 17® 59' N. A smart breeze from 
N. E. p. M. wind N. E. by N. standing eight knots to the E. S. E., 
increasing to a gale with hard gusts before midnight. Wind about 
N. N. E. ' 

18/4 Oct , — A. M. increasing to noon, (wind about N. N. E.) making, 
all snug for bad weather. No observation, p. m. increasing from NbE. 


* Log of the 16th is not given. 
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ship under storm stay-sails, all of which with several of the other sails 
were blown away from the yards before midnight. Strong tyfoon 
with violent gusts, a tremendous sea and incessant rain, sea making 
a clear breach over the ship. Under bare poles from half-past 7 m. 
and wind veering to about N. E. by midnight. 

\^th October . — a. m, heavy tyfoon, sea breaking over the gunwale, 
and boats washing away* At noon it still continued in severe gusts and 
tremendous sea. No observation. Wind about E. S. E. p. m. S. E. by E. 
At 5, gusts not so frequent and hard. Wind about S. E. by S. 

20/A October. — Moderating fast at 4 a. m. By 9 made sail, wind 
S. E. by E. Noon latitude 18° 21' N. longitude 112° 40' E. Baro- 
meter in the height of the tyfoon at 28.0.5, but only this single 
notice of it. 


Abridged Log of the IL C. S, Ghnekal IIauris, Captain WeUtead, 
reduced to ciril time. 

\^dh October , — ^Latitude 19® 30' N. High land of Hainan N. N. W. 
Taya Islands N. by E. Log of the 16th not given. 

17^/* October . — At noon in company with the General Kgdd, latitude 
observed 18° N., longitude 112^ 30' E. Bar. 30.00. Ther. 85®. Standing 
S. E. by S. with a 5 knot breeze from N. E., p. m. to midnight 
squally. Barometer at 9 p. m. 29.90. 

18/A October, — Increasing wind, about N. N. E. and N. E. by N. 
Noon hard gale and making all snug. No observation. Bar. 9, a. m. 
29 . 70 . p. M. Wind marked North, and at 7 f- m. N. E., hard gale with 
violent squalls throughout, losing sails, boats, &c. 

\dth October, — The same weather 10 a. m. Wind East. Cut away 
the main-yard which was adrift. Noon no observation. Bar. 28*75* 
Ther. 82°. At 2 a. m. wind S. E. by E. I p. m. shipping seas so heavily 
to leeward and over all, that it was necessary to heave the lee quarter 
deck guns and carriages overboard to make a passage for the sea ; bulk- 
heads of cuddy washed away. 5 p. m. wore under bare poles. Wind 
about S. £. by E. to midnight. 

20/A October.^*] a. m. moderated from the same quarter or about 
S. E. The log remarks, During this tempest we have experienced a 
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most extraordinary, and providential current in favour to the N. E. 
Barometer in the height of the tyfoon 28.75-*' Ther. 82\ Lat. observ- 
ed 18° 2r N., longitude by chronometer 112'* 43' E. 

If we take this storm to have begun about North, and to have 
ended at S. E. with the drift as made good by the observations, it 
will upon projection give a track about from N. 74° E. to S. 74° W, 
for the centre, which may probably have passed within about 40 or 50 
miles of the ships. The singular anomaly of a N. E. current is 
very remarkable. 


TRACK No. XI. 

11. C. S. Macqueen's Tj/foon of lAth and J5M September ^ 1822. 
l^ocument from the India House. 

Log reduced to civil time. 

The II. C. S. Macqueen bound to China was on the l2Lh Septera- 
her, ill latitude 17° 35', longitude not given, and on the 14th Septem- 
ber at noon in latitude 20° 25' N., longitude 114° 50' E. Squally, thick 
cloudy weather, and second reefs in the topsails. Wind at 1 1 a. m. N. 
W. but variable, p. m. swell from the North. 3 r. m. increasing fast from 
N. W. and N. W. b W. and preparing for bad weather. At 6, increas- 
ing to a tyfoon, and storm stay-sails blown away. Midnight a tyfoon 
about South. 

I5th September . — Moderating towards day-light, when the ship 
bore up with the wind at S. E., latitude at noon 20° 53' N. In ad- 
dition to the log, there is also a memorandum by Captain Bax, who 
was second officer on board the Macqueen, but he states the wind to 
have veered 8y the East to S. E. which would make the centre 
pass to the South of the vessel, whereas by the log it evidently pass, 
ed to the Northward of her position, and I have preferred the log as a 
written record, the memorandum of Capt. Bax being apparently from 
memory. There is no wind marked in the log except N. W. at 
1 p. M., but from the coming up and falling off of the ship, it is clear 
that the wind veered as I have stated. I have, however, in conse- 
quence of this discrepancy, marked the track as doubtful, meaning 
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thereby, that \is position is so, though its direction is well enough ascer* 
tained, u e, both log and memorandum agree that the storm began 
at N. W. and ended at S. E. This, with allowance for the ship’s 
drift, will give a track about from S. 57® E. to N. 57® W. 

Capt. Bax’s memorandum adds. The “ above-mentioned tyfoon came 
on exactly as described by Horsburgh, commencing the strongest to the 
Northward, and veering round to East and S. E. 

For two days previous, it had been nearly calm, and numerous 
horse-flies covered the rigging, which Horsburgh mentions as the usual 
forerunners of such storms. The Barometer fell very low, and gave 
due notice, and the ship was prepared by its warning, but 1 have not 
a memorandum of the fall of the Barometer/" 


TRACK No. XII. 

ll. C. S. Castle Huntley’s Tyfoon of^bth to Se][>t. 1826. 

Document from the India House. 

The H. C. S. Castle Huntley^ bound to China, experienced a severe 
tyfoon in September, 1826. The following is an abridgment of her 
log, reduced to civil time ; — 

24^/* September. — Noon, latitude 14® 17^ N., longitude 114® 10' E. 
p. M. moderate and variable. Winds between N. and N. N. W. with 
squally weather and lightning to the Eastward towards midnight. 

25^A September. — a. m. squalls increasing from N. N. £., and at 
10 a. m. under close reefs and reefed fore-sail, with a heavy breeze from 
N. £. At noon down top-gallant-yards. Latitude, indifferent observation, 
14® 30' N., longitude 1 14® Stf E. Barometer 29 55. Thermometer 84®. 
p. M. fresh gale N. £., 5 p. m. hove to under storm stay-sails, heavy 
puffs N. £. at 7 F* M. Midnight N. £., violent squalls with thick 
rainy weather. 

26//* Sept.-^At I A. M. Wind N. E., 7 a. m. N. E. At noon about 
E. N. E. No observation. Barometer 29.00 and falling. No appearance 
of the weather moderating. I p. m. wind E. by S. a heavy gale, and 
by 6 F. M. S. E. by E. About 1 f. m. Barometer began to rise, though 
the gale was by no means abated till midnight. 1 1 p. m. wind marked 
S. E. by E. 
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Vlth September, — 5 a. m. Wind E. by S., Noon S. E. by E, again. 
At 6, saw the Triton Sand-bank, bearing about E. S. E., distant 10 
miles; 7j made sail. At 10, by the bearings, latitude 15® 50' N., longi. 
tude 111® 12' N. Noon Bar. 29.53. Ther. 83®. p. m. fresh breeze from S, 
E. and fine. At 1 30 p. m. Discovery Shoal from N. to E. A northerly 
current of 47 miles for the last 24 hours. 

To this log is appended the following important note : Mr. Wise, 
“ formerly an officer of the Castle Huntley, remarks, that when this 
tyfoon commenced, the ship was to the East of the JMacclesfield 
Shoal, and drifted during it upwards of 300 miles* under bare poles, 
having sighted the westernmost of the Paracels before the gale 
“ terminated.” 

There can be no doubt that this was a storm passing to the South 
of the ship ; and as the gale veered from N. E. to S. E. b E., while the 
drift of the ship was from noon the 25th to 10 a« m. on the 27th N. 
674° 210 miles, this when projected gives the centre of the storm 

a track of from S. 77 ° to N. 77® which is probably not far 
from the truth. The Barometer falling only to 29.00, though the 
tyfoon was severe, shews that the distance of 70 miles from the cen- 
tre which this projection allows when it was nearest to the ship, is not 
excessive. 

The projection will also furnish us with an approximation to the 
rate of travelling of the centre of this storm. The drift from noon 
25th to 10 A. M. on the 27th, is as I have said 210 miles, and the 
centre, (the wind being N. E.) at the first epoch, bore S. E. from the 
ship, and at the latter S. W. by S. Assuming that at about noon on 
the 26th the centre bore due South, (wind being between E. N. E. 
at 10, and E. by S. at 1 p. m.) we have thus three lines of bearing for 
it, and taking the distance of it to be as 1 have before stated, it will be 
found that it must have travelled about 180 miles, or 74 
hour in each of the 24 hours. 

The extraordinary drift is a phenomena of the highest importance 
to navigation, and it is evidently analogous to those experienced on the 
South Coast of China, both probably occasioned by the storm wave.” 


* Nots. — So in MSS. The measured drift is 210 miles between Noon 25th and 
10 A. M, 27th. Mr. Wise’s calculation seems made from an earlier hour on the 25th. 
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1 shall not forget to notice this subject at the conclusion of the present 
memoir. 


1827. 

The object of the present memoir being not only to present details 
of well.ascertained storms, but also to record such imperfect knowledge 
as may reach us of other tempests in the China Seas, in the hope, that 
these notices may one day elicit others, I make no apology for inserting 
two notices from the valuable memoranda sent me by Mr. Packman, 
through the Honorable the Court of Directors. 


H. C. S* ScAi.KBY Castle, China Sea of ' Palawan. 

2Tth October 1827 — After having had for the three or four previous 
days, strong breezes from the N. W. to S. W., with squalls and rain, 
and continual thick weather, so that we could get no sights for latitude, 
either by day or night, it came on to blow a fresh gale in the latter 
part of the 26th, continuing to the 27 th, and moderating on the follow, 
ing days with fine weather, when we obtained sights and ascertained 
our exact position ; we were then at anchor amongst the Paraguas, off 
the Coast of Palawan ; we had moderate Westerly winds for the next 
three or four days, as wc stood to the Northward. Lat. about 9° 00' 
N., long. 118® 00' E. 

2wflf and Srd November. — II. C. S. Scaleby Castle — Variable light 
airs. Latitude observed 13® 56' N., longitude per Chron. ] 19° 20' E. 

Ath November . — Moderate breezes from the N. W. in the first and 
middle parts, latterly fresh from the Northward with hazy weather. 
Latitude observed 14° 22' N., longitude 119® 27' E. Blowing a fresh 
gale from the Northward in the first and middle parls, latterly mo- 
derating with fine weather throughout, and on the following day 
moderate Northerly breezes and cloudy weather. Lat. observed 14° 12', 
longitude per Chron. 119® 19'. 

The foregoing two storms do not furnish us with any fair data from 
which to deduce a track, but the first may have been the Southern 
half of a storm passing a couple of degrees to the Northward of the 
ship's position. 
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in the chart, and the second seems very probably to have been also a 
storm travelling towards the ship, but from which she escaped by run- 
ning to the Northward so quickly. 

1828. 

Extract from the Log of the H- C. S. Marquis ov Camdkn, iotvardn 
Chma, reduced to citnl time. 

Document from Captain tVglie. 

2d At noon in latitude 19'’ 9' N., longitude 116** 20' 

E., cloudy weather ; increasing breeze from the N. E. with squalls of 
rain at times. Ship standing to the North and N. N. E.. p. m., and to 
midnight variable light airs, and calms with heavy rain. 

3d October. — At half past 12, breeze increasing to a gale at N. V.., 
hove to under main stay.sail, hard squalls and heav^y rain. No obser- 
vation. The gale still continuing ; 3^ wore ship, wind about N. E. 
At midnight wind decreasing. 

4th October. — a. m. moderating and veering to the Eastward. At 
noon latitude 17° 17^ longitude lir>° 13'. 

Again on the 'Jth October. — The Marquis Camden was at noon 
in latitude 19° f N., longitude 115° 43' E., blowing hard in heavy 
squalls and rain ; increasing p. m. to a gale at N. E., with a head sea 
reducing her to close reefed top-sails. 

3th October. — By noon the wind had veered to N. W., heavy rain 
and high sea continuing, wind being about N. by E. at 1 a. m., and 
North or N. by W. at 7- It is marked at N. W. at 1 1. Latitude about 
18° 10', longitude 116° 40' at noon. f. m. a gale from N. W. ship strik- 
ing topgallant-masts. 

9th October.— -¥tom midnight gale continuing, but at daylight mo- 
derating a little. Noon latitude 18® 47', longitude 117® 5*2'. E. r. m. 
gale from N. W. continuing with a heavy sea throughout. 

lO^A October. — Wind gradually veering back to N. E. at noon, when 
in latitude 19® 21' N. and latitude 1 18° 22' E. and continuing so, with 
squally unsettled weather, till the 13th, when the land was made. 

There are no Barometrical observations with this log, and it is ther:*- 
fore very uncertain if these storms were rotatory ones, or, though so 
early in the season, the effect of the monsoon’s setting in heavily, 

4 li 
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ivhich by the weather they had to the Coast of China, I should incline 
to believe it was. The veering of the wind from N- E. to N. W. at 
first inclines us to believe, that it may be part of a circular storm, but 
as it never came farther to the Westward than N. W., I am upon the 
whole inclined to believe, that the whole was the conflict of the two 
monsoons, rather than the effect of rotatory storms, and I have not 
therefore marked even a conjectural track for these. We shall see in 
1837, Track No. XXV. in the log of the Ariel, another instance of this 
sort of vibration of a heavy monsoon between N. W. and N. E. at its 
first setting in. 

TRACKS No. XIII. and XIV. 

Tyfoon of^th and 9/A Auyust, 1829. 

Documents from the India House, and from Colonel Reid's Work, 

9/A August^ 1829. — A strong tyfoon, though of short duration, 
was experienced at the entrance of Canton river, by which the H. C. 
Ship Bridgewater was driven on Lin tin Sand and dismasted. The 
Herefordshire also at anchor, in company with her, fortunately rode 
out the storm in safety. Three other ships, the Charles Grant, Lady 
Melville, and Buckinghamshire, also bound to China, were about on 
the meridian of Canton, and in latitudes from Ifi** to 19*’ N. They 
also experienced bad weather on the 8th and 9th ; but, as I shall sub- 
sequently shew, this was certainly not the same storm, though Col. 
Reid, to whom an incorrect copy of the Charles Grant's log had been 
given, supposes it might have been so. 

Abridged Log of the //. C,S. Bridgkwatrr, Captain T, Manderson, 
civil time. From Col. Reid's Work, p. 277, of ^d edition, 

9th Augmt, 1829.— At anchor with Lintin Peak N. | W. Peak of 
Lantoa S. E. West Point of Tungcoa N. EbE. \ E. Wind, first part 
variable from Northward and squally. 2 a. m wind Northerly, and 
Barometer falling fast, at 8 a. m. Barometer 26.30, and on the decline. 
At 9, wind marked Easterly blowing hard, and veering to the East; let 
go a second anchor at 10, wind E. S. E. Violent gusts, parted the small 
bower, let go the sheet, riding with two cables out upon each anchor. 
Noon. Barometer 29.17« with very thick weather, tyfoon increasing. 
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bent the small bower to the spare anchor ; preparing to strike yards and 
top-masts. Having driven into four fathoms water on the edge of Lintin 
shoal, after consulting the officers, cut away the masts, brought up in 
three and half fathoms in soft mud. p. m. wind decreasing, midnight 
moderate. 

10/4 August— \ A. M. wind marked S. £. with passing squalls and 
rain. 


Abridged Log of the H* C. S. Hbrefordshihk, Captain Hope, 
civil time. 

From the India House, 

Sundag, 9th August^ 1829. — At anchor, Lintin Peak N. N. W. the 
Bridgewater in company, first part a fresh breeze from the North, 
increasing in the middle part to a most severe gale, with tremend- 
ous heavy gusts. At 3 p. m. gale abating very fast. At 11 a. m., 
observed the Bridgewater driving at times till 1 p. m. At half past 2, 
saw her with all her masts gone, sent our boat on board of her, and 
found she had three and half fathoms water alongside. Throughout 
the gale cloudy weather, with heavy rain. 


Extract of a letter from Mr. E. Ford, then Chief Officer of the 
IIkrefokdshire. 

From the India House. 

8/4 August, 1829. — Anchored in the Chinese waters, Lintin bearing 
N. N. W., weather remarkably close and sultry. In the night, a fresh 
breeze sprung up from the North, which drew round to East, increas- 
ing towards noon, (on the 9th), to a most severe gale, with tremendous 
heavy gusts, so much so, that the Bridgewater w'as driven on shore. 
At 3 p. M. gale abating. At 6, moderate and fine weather. 


Barque Innore in Macao Roads, civil time, 

Sunday, 9/4 August, 1829. — Had dark squally appearance from 
the N. E. At 2 a. m. hard squalls. At 4, making preparations for a 
tyfoon. At 11, being fouled by a Portuguese brig, slipped to run into 
the harbour, but at noon grounded, p. m. clearing up. Midnight, wind 
East, with cloudy weather. 
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Abridged Log of the IL C. S. Lady Mblville, Captain R. Clifford, 
hound to Chinay reduced to civil time. 

From the India House. 

8th August. — At noon latitude 17 ® 30' N., longitude 114® 2' E. 
F. M. wind N. W. by W., freshening to a strong gale at midnight^ when 
it was at W. by S. 

9/A August — 6 a. m. struck top- gallant-masts. At 10 a. m. wind 
S. S. W. more moderate. Noon latitude account 19® 14' N., longi- 
tude 114® 15', p. M. S. S. W. fresh breeze. At 5, S. by E. ; a heavy 
swell throughout. 


Abridged Log of the H. C. S. Charles Grant, civil time. 

From CoL Reid. 

In the communications from the East India House, I am referred 
to Col. Reid's work for this log. As remarked p. 654, Col. Reid has 
been apparently misled by the log of the Charles Grant having been 
sent to him as if kept in civil time, whereas it was really kept, like 
that of the Lady Melville, now before me, in nautical time ; for the 
latitudes, as will be seen agree within 5' (one ship being probably 
that distance ahead of the other at noon,) and if the a. m. and p. m. in 
the first column of the log printed in Col. Reid's works be changed, the 
winds will then agree, as recorded by the Lady MelviMs log just 
given. 

Sth August, 1829. — Light airs S. by W. to N. W. by W. Noon 
latitude 17® 35' N. Barometer 29.5.5. Thermometer 85®. Lady Melville 
in company, p. m. wind N. W., and at 11 p. m. N. W. by W., freshen, 
ing to midnight, when the fore and mizen top-sails were handed. 

9//< August. — I A. M. wind marked West. 4 a. m. \Y. by S. Noon 
no observation. Bar. 29.40. Ther. 83®. Nothing further recorded. 


Abridged Log of the H. C. S. Buckinghamshire, Capt. Glasspooley 
bound to China, reduced to civil time. 

From the India House. 

8th August, 1829. — Noon latitude by account 16® 4' N., longitude 
113® 37^ E. Wind at 4 a. m. West, 5 and 6 knot breeze, p. m., 



657 


1842 .] A Sixth Memoir on the Law of Storms in India. 

W. N. W.* 5 p. M. W. by N. moderate, but threatening. At 9, 
wind West, at 10 W. by S., Midnight W. S. W. increasing ; ship 
going *7\ knots to the North- 

9/A August , — A. M. fresh gale with squalls and rain, and much light- 
ning to the S. E., wind not marked. G a. m. under bare poles with 
hard gusts and heavy rain. 7» s^t the main-top-sail. 8 a. m. wind 
S. W. by W. At 10, set fore and mizen.top-sails. 1 1, wind S. W. by W. 
At noon S. S. W., latitude observed 18® 25' N., longitude 1 14® 4' E. 

1 have before observed, that these logs appear to me to relate rather 
to two storms, and I now proceed to shew why I think they do so, but to 
afford niy readers the same means of judging which I have had, I 
give here the log of the Lady Melville, and a comparative table of the 
winds and weather experienced by all the five ships. 


Log of the H. C. S. Lady Melville, Capt. R. Clifford, bound to China, 

nautical time,. 

From the Records of the East India Company. 


li. < Coursoii. ; K. 
1 ; N.bK. 4 E."j”6 


N.bE. 


N.bE 


i E. 


F. I Winds, &c Sunday, 9lLi August, 

.. iN.W.bW. .. — On the Bth Aug. at noun, 

lut. 17®au' N., long. E. 

Fresh breeze down* First part increasing breeze, mid- 
ruyal >ard8, m 1st reef' die strong gale, more moderate 
topsails. toward latter part. 


Cloudy. .. jC A.M. the ship pitching heavily, 

sprung jib boom, split main top- 
sail, turled it and fore topsail. 


” N.bE. 


11 

12 

1 

2 

3 

4 

5 

6 

7 

8 
9 

10 


N.bW. 


North. 


N.bE. 


N.iiW. ' 


Freshening, close reefed 
topsails, down top gal- 
lant yards, W.b8. .. 


Struck top gallant musts, 
in flying Jib-boom. .. 


S. S. W. set foresail & 
fore & mizeu topsails | 
3 reefs. 


7 

109 i 


Lat. account 19° 14' N. 
Long, account 114° i>V E. 
Bar. 29*40. Ther. 83° 


* MSS. — N. W. which evidently wrong, the courses being marked N.JE., 
N. by E., and North to midnight. 
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H. 

Courses. 

I’'•| 

1 

N.bW. 

i 

7 

2 


7 

3 


7 

4 


7 

5 


7 

6 


6 

7 


G 

8 


6 

9 


7 

10 


7 

11 


6 

12 



6 

1 


7 

2 



8 

3 


8 

4 


7 

5 


7 

6 


6 

7 


G 

8 


G 

9 



G 

10 


3 

11 


7 

12 


7 


F. Wimls. &c. Monday, 16th August, 1829. 


4 S.S.W. Hazy... First and middle parts a fresh 

' breeze, latter more moderate, 

with squalls, ruin, and heavy 
swell throughout. 


jS.bE. up top gallant 
j masts and yards, out 
I 3d reefs, cloudy. 


4 ! 


4 

4 

4 


Crossed royal yards. 
Squally and ram 


4 


4 

4 

4 

4 

4 


Out reefs. . . Saw the land from the mast head, 

bearing N.N.W. 


E.S.E. 


Van able, squally & rain. 


4 


Comparative Table of the Winds in the TyfoonsofSthandOth Aug, 1829. 

Date Bridgewater an Lady Charles Buckinghamshire. 

Civil Herefordshire. Melville. | Grant. 

Time. Lintin. 


8th Aug. 
1829. 


4 A.M. .. 

Inood, , .. 

1 P.M. 

b • • . • 

9 .. .. 

10 .. .. 

.. 

[Midnight, 


17-30 N. 

,n4 2E. , 

N.W.bW... .. 

[freshening. I N .W. 


West. 

17-35 N... 16® 4' N. 113® 37' E. 


iW.bS. 


[N.WVbW^ 


N.W. 

,W.bN. 

West. 

W.b8. 


[W.S.W. increasing. 


1 A.M West, 

2 Northerly. .. .... 

4.. .. .. WbS. 

6 'Struck top. 

gal. masts. 

9th Aug. ^ :0 EVs RTyfoon, S.S.W. 

1829. made sail. 




1914N. 

. .. J 

14-15 E. 

|l 

S.S.W. .. 

i3 A.M. moderating 

S.bE. .. 


[Bare poles. 

.W.bW. making sail again. 

S.W.bS. moderating. 

S.S.W. 18-25 N. 114-4E. 


10th Aug. I A.M. S.E. 
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Firsts we will take the Lintin records. From these it is clear, 
that the storm there may be called one lasting about 6 hours only, 
i. e. from 9 in the morning to 3 in the afternoon of the 9th, and 
during this time, as remarked by Col. Reid, being from N. E. 
to East, E. S. £., and S. £. We may thus take it to be at 
noon on the 9th at its full fury at £. S. E. when the centre must 
have borne about S. S. W. from the Bridgewater and Hereford^ 
shire, and by 3 p. m. it was at S. E., when the centre was of 
course bearing S. W. from them, and they were then nearly out of its 
influence ; for it is stated, that the boat of the Herefordshire was sent 
on board of the Bridgewater at | past 2 p. m. Now the bad weather 
from the N. W., West, and S. W., which was experienced by the other 
three ships, i. e. Charles Grant, Lady Melville, and Buckingham- 
shire, began with those ships before midnight, between the 3th and 
9th ,* and at 1 a. m. on the 9th, when it shoulc} be noted that the 
wind was at least West, and to the Southward of West with some of 
them. The centre then at midnight, between 8th and 9th, should have 
borne North from them, and as the wind was about S. S. W. by 10 a. m., 
the centre bore W. N. W. from them at that time, and they were all 
not far from the meridian of Lintin. The Lady Melville indeed was 
making sail again at this time. Yet it was at 9 a. m. that the storm 
was commencing with the Bridgewater, say from the E, by S., which 
would give the centre bearing S. by W. from her, and from its violence 
and fall of the Barometer, much nearer to her than to the ships at 
sea ; and at 10, when, as we have noted, they were making sail with a 
8. S. W. wind, it was blowing a tyfoon at E. S. E. at Lintin. No 
projection will reconcile this, and 'no allowances from the anomalies 
produced by the land, will account for the discrepancies in time, 1 
think. We know that the ships at sea had nothing to alter the fair 
course of the storm, but as will be seen by the chart, the high land on 
the Eastern shore of the river, and that of the large island of Lantao, 
may have greatly influenced the direction of the wind. 

Again, if the storm experienced by the ships at sea had occurred 
later than that at the anchorage, we might suppose it to have been, as 
ill the instances of the Ariel and Marquis Camden, a disturbance or 
vibration of the usual monsoon, (this being the height of it,) occasioned 
by the storm to the Northward ; but it does not seem so probable that 
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this disturbance preceded the tyfoon, not at least by so great an interval 
of time as from ten to twelve hours.* 

Upon the whole, then, I should be inclined to suppose, that there 
were two storms, of which the centre of that of the ships at sea, bore 
North from the Charles Grant and Lady Melville^ at 1 a. m. on 
the 9th, and as it was not severe, and not felt at Lin tin, it was pro. 
bably of small extent. I have then marked a conjectural track for 
it in No. XIV., from S. 7^° K. to the N. 78° W., and those who 
study the subject, will agree with, or dissent from my views as they 
please. I have laid down the Lin tin storm as coming from East, the 
height of it appearing to have been about noon, when the centre would 
have borne S. S. W. from the ships; but this is almost conjectural, for 
amongst high rocky islands like those at the entrance of Canton river, 
the wind may have been modified in many ways. The storm of the 
ships at sea 1 have laid down as passing from the E. S. E. to the 
W. N. W., though from the absence of any registry of the Barometer, 
except at noon, we cannot say when the storm fairly began or ended ; 
but with due allowance for the run of the ships in the interim, 
I think it may be taken as far to the Southward as this. 


The Watkrloo's Storm. 

Document from the East India House — Mr. Packman. 

2&h August, 1829. — The H. C. S. Waterloo appears also to have 
been within the range of one of those E. S. Easterly storms, about a 
degree farther to the Southward, than the ships in the former article. 
The following is the memorandum sent me, but 1 have not marked a 
conjectural track from it, as no other document has been obtained 
relative to this storm, which indeed we could scarcely notice as one, 
but for the remarkable fall of the Barometer. 

H. C. S. Watbbloo, in the China Sea. 

26/A August, 1829. — A brisk monsoon in the first and middle parts 
with squalls and rain, in the latter variable from the N. W., and 

* Even supposing the storm to have come from the N. E. still it cannot be recon* 
ciled, OB to distances from the centre and intensity, with the times, so that all things 
considered, two separate storms is the most probable supposition. 
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cloudy weather. Lat. observation 14^* 15' N., long, per Ghron. 1 13^ 29' 
E. Thermometer 83*’. Barometer 29*7^- 
27th August — Variable wind, but mostly from the N. W. with 
squally weather and rain throughout. Lat. 15° 21', long. 114° 01' E. 
Thermometer 814°. Barometer 29.64. 

28M August — Variable winds from the North and N.E. with squally 
weather and heavy rain and lightning from the Eastward in the mid. 
die part. Latitude observation 15^ 36' N., longitude per Chron. 1 14° 
50' E. Thermometer 83°. Barometer 29.50. 

22th August — Variable N. W. winds in the first part, veering 
round to the S. W. and South in the middle and latter, and increas. 
ing to a fresh gale with frequent squalls and rain; following days 
strong and pleasant breezes from the S. Eastward till our arrival at 
China. Latitude observation 16° 29' N., longitude per Chron. 1 15° OG 
E. Thermometer 82°. Barometer 29.25. < 


TRACK No. XV. 

Tgfoons of September ^ 1831. 
documents from, Mr. lledfield and the India House. 

The year 1831 seems to have been one in which several tyfoons 
were experienced in the China seas. We have records, though im. 
perfect, of one in September, and of two in the month of October. The 
following is Mr. Redfield's abridgment from the Canton papers of the 
notices then published. I have but one memorandum of this storm 
from the India House, with, however, a very useful note appended to 
it by Captain J. K. Forbes, of the H. C. S. Thames. 

Canton Tyfoon of September 23d, 1831. 

The American ship Galen, from the Sandwich Islands, bound to 
Canton, encountered bad weather olT the Bashee Island on the 21st of 
September, and on the 23d, near the Lema Islands, lost her mizen 
mast, fore and main.top.masts, &c. 

The British barque Agnes from Singapore, also lost her fore.mast 
on the 23d, and was obliged to cut away the remaining masts. She 

4 8 
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was at anchor on the 27th, about nine miles Southward of the Grand 
Ladrone. 

H. C. Ship Hertfordshire and Danish ship Norden, arrived on the 
25th [from the Southward^ and experienced no bad weather ; the 
latter reports that on the 24th, a very violent swell was running down 
from the North-eastward, but the barometer indicated no change, and 
neither of these vessels were aware of the tempest till their arrival at 
Macao. 

At Canton early in the morning of the 23d September, commenced 
a hard northerly gale, which continued without intermission for 
twenty.four hours. The tide rose to a great height, and much damage 
was sustained ; an official return to the authorities at Canton states, 
that after it was past, one thousand four hundred and five dead bodies 
were picked up along the coast. The gale was far more severely felt 
at Macao and Kumsing.inoon, where it is described as having been 
truly dreadful . — Canton Papers. 

We may fairly deduce this to have been a storm of small extent, 
running down the South Coast of China, about parallel to our Track 
No. I, which course I have therefore assigned it as a conjectural one, 
marking it No. XV. 

At Whampoa, on the 23rf September, 1831. — A severe tyfoon was 
experienced in China, in which several vessels were lost, and great 
mischief done on shore. At Whampoa, where it was severely felt, the 
wind, says Captain Forbes, H. C- S. Thames, drew round from N. to E. 
and S. £., but was not of such violence as to be called a hurricane 
there. 

Captain Forbes adds here a valuable note as follows 

Note. — I would here beg leave to mention a circumstance, which may be useful in 
a practical point of view on such occasions. 1 left the H. C. S. Thames, (which 1 then 
commanded,) at Whampoa, on Sunday evening the 18th September 1831, to proceed 
to Macao in the ship's launch, arriving there next day. Before leaving the ship, 1 
happened to look into HorsburgKs Directory, page 10, of the ** Introduction and gene- 
ral remarks upon winds, &c. article * Change of the Moon'," and said to be written by an 
ingenious Frenchman, By the rate there laid down as to the chances of hurricanes, 
1 found that there was a great chance of one at the time it actually occurred at Macao, 
(on the 23d September,) so I ordered two large anchors and cables to be put into the 
launch, instead of those in common use. By this, I unquestionably saved my boat, 
and probably her crew, besides another ship’s launch which broke adrift, and was 
saved by bolding on by the Thames*,** 
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Storm of 6th and 6th October, 1831. 

Notes from the East India House. 

*5th October. — H. C. Ship Farquharson, Captain Campbell^ lying 
at Whampoa^ had a strong gale from the Westward^ with severe gusts. 
Weather too severe for a craft to lie alongside. 

6th October, 1831. — H. C. S. Lowther Castle, at anchor in Wham- 
poa reach. A severe gale commencing at North, veering round to the 
East, and then moderating, with incessant hard rain throughout. Baro- 
meter fell to 29.17- 

TRACKS No. XVI, XVII, and XVI IL 
Manilla, Panama's awa' F ort William’s Tyfoon of 23d, 2ith, and 
26ih October, 1831. 

Documents from Col, Rdd, Capt. Biden, and the V oyage of La Place, 

Between sun-aet of the 23d, and sun-rise of the !24th October, 1831, 
a tremendous tyfoon was experienced at Manilla, in which almost all 
the ships at Cavite, and those lying at the bar, before Manilla, were 
driven on shore. The American ship Panama, and the English ship 
Fort William, also experienced severe storms in the China seas, about 
the same time. 1 have first given their different logs, reduced to civil 
time where necessary, and then a table from which I should deduce, 
that the Manilla storm, and that of the Panama, were undoubtedly 
one storm, but that of the Fort William a different one. 

Log of II. M. Frigate Crogodilk, Captain R, Bancroft, in Manilla 
Bay. Abridged from Col. Reid's Work, p. 284, 2d edition. 

Civil time. 

23d October, j831 — Sun-set, increasing breeze and cloudy, veering 
more Northward from the N. £., at which quarter it had previously 
been. At 7» veered to 75 fathoms. At 8: 30, down top-gallant- masts, 
and let go the best bower. At midnight very severe hurricane, with 
heavy rain and high sea, bent the sheet-cable over all, not being able 
to get it out of the hause hole. 

* This date and the wind at^jyest, are so in the MSS. before me, but both are 
contradicted by the next extract, a memorandum from the Lowther CastWs log, in 
which the wind, at all events, is nrobably right. 
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2iih October, — a. m. wind marked N. by W., tyfoon very heavy, 
with incessant rain and high sea. At Ih. 40m. its extreme rage abated, 
and shifted to the N. E., the sea became less violent, and the ship rode 
more easily, but very heavy squalls. No Barometrical observations 
are given. 


Tyfoon of 2Tth October^ 1831,* at Manilla. 

Abridged from the Notes to the Voyage of La Favorite, Capt. 

La Place, VoL I. p. 552. 

2,^th October, 1831. — One of these hurricanes ravaged the Colony in 
a frightful manner. It began at midnight, and lasted four hours. 
The wind began at N. N. W., and ended at £. N. £. When at North 
the tyfoon blew with a fury, which no inhabitant had ever seen 
equalled. The air ** seemed on fire.'* All the vessels at anchor before 
Manilla and at Cavite went on shore, and were mostly lost. The 
English Frigate Crocodile only, with excellent chain cables, and in 
about the same anchorage as the Favorite, held on, and sustained but 
trilling damages. The destruction on shore was frightful. 

At the Laguna, (thirty miles East of Manilla,) the hurricane was 
still more severe, though sheltered by high mountains to the North. 

M. La Place remarks also, and this is a fact well known at Manilla, 
the evident relation which the volcanoes have with the hurricanes. 
Scarcely one occurs in which some volcanic phenomena are not ob- 
served, and these are sometimes very violent. 


Log of the Ship Fort William, reduced to Civil time. 

From Captain Biden. 

The ship Fort William, Captain Neish, bound from China to Manilla, 
arrived at Singapore on the 12th instant, under jury masts, having 
been totally dismasted in the passage, probably by the Manilla tyfoon. 
We have been favoured with the following abstract of the log of that 
ship, which details the particulars : — 

* There is a difference of dates here, but there is no doubt the storms arc the 

same. 
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Abstract from the Log of the Ship Fort William* 

** Sunday^ 2!^d October ^ 1831. — Our Canton Pilot left the ship, 
when we hauled to the Eastward, being bound to Manilla.** 

Monday, 2ith Oct , — At 8 a. m. passed between the Asses* Ears and 
the Lema. Strong breezes and cloudy weather from the N. N. E., 
double-reefed the top-sails and reefed the main-sail. At noon, strong 
breezes and increasing sea. No land in sight. 

F. M. Blowing strong, and sea still increasing ; sent down the top- 
gallant-yards and masts, wind N. E. ; steering E. S. E. At 1 1 
F. M. hard squalls and high sea ; clued up the top-sails to close reef 
them. Midnight, weather getting worse, furled the top-sails, and 
struck top.gallant-masts. 

25^/i October , — At 4 a. m., a sea struck, and carried away the star- 
board quarter cutter. Daylight blowing a perfect hurricane ; furled the 
main-sail. Noon, hard gales and thick drizzling rain. No observation. 

p. M. Blowing a dreadful gale, with violent squalls ; the sea still 
increasing. At 8 p. m. the main-mast went over the starboard side, 
about 14 feet above the deck, and the mizen-mast immediately fol- 
lowed, falling nearly right aft on the poop, the top just clearing the 
stern, carrying away with it the larboard quarter cutter, stern boats, 
davit, &c. &c. ; cut away all the wreck with every possible despatch, 
and soon got clear of it. During the night the gale still continued, 
and the ship labouring excessively, expected the fore-mast to go every 
moment. 

26/A October, — At 4 : 30 a. m., the fore-top-mast went, and at 8, per- 
ceived the fore-mast badly sprung under the fore-castle. Several of 
the chain-plates and shrouds gave way, the fore-mast immediately 
went over the.larboard bow, sprung the cat-head, and carried away 
the head rails, bumkin, &c. &c., and struck the ship a violent blow 
under the water, which shook her, as if she had struck a rock. Cut 
away every thing, and got clear of all the wreck without, (we hope), 
seriously injuring the hull, and she made no water, and now being 
obliged to choke the rudder amidships, for which we had been under 
very great apprehension during the whole gale. Noon, gale abating, 
and sea still very high. No observation. Ship labouring so excessively, 
that we dare not cast loose the booms to prepare jury-masts. 
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2^th October . — Fine weather ; latitude observation IS** 25' N., lon- 
gitude 114° 31' E. 

28M and 29lh Oct . — Ship again under command of her helm, and 
found that we could just weather the Paracels and Bombay Shoal, 
with a steady Easterly wind ; resolved to make the best of our way to 
Singapore. 

Itovember 2d . — Passed in sight of Pulo Sapata. 

Saturday y \2th Nov . — Arrived safe at Singapore. 

Storm raged in lat. from 21° to 18° N., and from long. 1 14° to 1 16° E. 
During the whole of the tyfoon, the Marine Barometer never fell 
below 29.60.” 

The following is the account of the Panama*8 part of the storm, as 
given by Mr. Redfield 

“ Extract from the private Journal of Wm. F. Griswold, Esq. Mas- 
ter of the ship Panama, on a voyage to Canton^ October^ 1831. 

October 23(7, (Nautical time^) lat. 9° If N.^ Ion. 117° 16' E., 
wind came out at southward and continued until 10 p. m., then died 
away and commenced from the Northward with a heavy head sea. 
Forenoon, breeze from N. W. and clear weather. Latitude 9° 45' N., 

longitude \\T 25' E. 

October 2ith . — Pleasant breezes from N. W., and hazy steady 
weather. A sea rolling from the Northward. 1 suppose there has 
been a gale in the China sea, which has not yet reached us. Evening, 
wind rapidly increasing and Barometer falling from 29.76 to 29.40. 
Midnight reefed top.sails. — 9 a. m. double reefed do. — barometer 29.20. 
Ends with tremendous gale from the westward and heavy sea — baro- 
meter 29.10. Lat. 1 1» 15' N., long. 118° 20' E. 

October 2bth — Heavy gale W. S. W. — barometer 29.05 Gale haul- 
ing to the southward. Evening more moderate. JMade a little sail. 
Wind at 7 P- m- from south-westward; 11 p. m. from southward. 
In the morning at 5 o'clock the wind came out at S. E. (barometer 
at 29.10) and blew a perfect hurricane. Hove to under mizen stay- 
sail ; barometer at 1 p. m. 29.05, 4 p. m. 29.00, 7 a. m 29.10, 8 a. m. 
29.20. 1 believe this fall of the Barometer to be, in this latitude, 
very remarkable. 

This gale was on the 24th and 25th October, civil time, and from 
its peculiar features and double fall of the barometer, there appears 
something like the failing in of two hurricanes on the same track. 
It was, doubtless, in whole or in part, the same hurricane that visited 
Manilla on the night of the 23d of October, and which is noticed by 
Col. Reid. The irregularities of the storm may have been caused by 
its passage over the Philippine Islands, the Panama being then off the 
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Strait of Mindoro, and about 210 miles from Manilla. I have deem- 
ed it not improbable, that this storm was the same that visited the 
Bay of Bengal on the Slat of the same month, and was so destructive 
at Balasore, and on the neighbouring coast. The course from the 
Panama's position to Balasore is about N. 7*^° W., and the distance, 
say 1920 miles, which would give a rate of progression of II 4 nauti- 
cal miles per hour: which coincides with other storms which have 
formerly been examined. It is important to ascertain if this storm 
crossed the Burman empire, immediately previous to its appearance 
in the Bay of Bengal.” 


Comparative Table of the Winds and Weather in the Manilla Tijfoon of 
23rd October, 1831. 


Date. 

II. M. Fr. Crocodile 
& Fr. Frijfate Favorite, 
Manilla. 

Ship Panama. | 

Ship Fort William. 

23r(l Oet. 
1831. 

By midnit^ht a Tyfoon 
from the North, veer- 
ing from N.bW. and 
N.N.W. toN.E. .. 

i 

Noon 917 N. 117 JG K. 
live PM. pleasant breeze 
N. W. & heavy Nor- 
therly swell. Evening 
increasing, Barometer 
29*40 from 29‘7U. 

Left the laud, strong 
breezes N.N.E. and 
cloudy weather. 

1 

24th Oct. 
J831. 

A.M. N.bW. ending at 

N.E .. 

9 A.M. Bar. 29-20. Noon 
tremendous gale from 
West. Bar. 29 10. Lat. 
11*51 N. Long. 118 20 
E. P.M. W.S. wind. 
Bar. 29*00. 7 p.m S. 
Westward 11 p.m. &c. 

Noon no land in sight. 
I’.M. blowing strung 
from N.E. Midnight 
gale N. E. 

23th Oct. 
1831. 

.. 

5 A.M. wind S.E. Bar. 
29-10. Hurricane Ip.m. 
Bar.29 05,4p.M.29-00, 
7 A.M. 29-10. 8 A.M. 
29 20.* 

Daylight a hurricane. 
1 '. M. dismasted. Noun 
2Gth abating. 27 th, 
18.25 N. 114-31 E. 


If we carefully consider the foregoing Table, we shall I think agree 
with Mr. Redfield in thinking, that the Manilla storm and the first 
of those of the Panama were undoubtedly the same, and that it was 
travelling up from the E. S. E. through the Straits of Mindoro upon 
about a W. N. W. course. The Panama* s second storm, which it 
will be noted was from the S. E., may have been the N. £. quadrant 
of another storm crossing Palawan, or it may have been an irregularity 
caused by the junction of the Fort William's and the Manilla storm. 


A.M. in Mr. Redfield’s pamphlet, p.m. is I suppose meant. 
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For, as to the Fort William's storm, she may he said to have been 
driven in it on about a S. by E. course, from latitude 25^ to latitude 
19^, and to have been dismasted about latitude 20°, with the wind at 
N. E., while the Panama^ which vessel could not have been in more 
than 13° 30^ or at most 14° N. had her second storm at S. E., being 
then at least seven degrees to the 8. E. by S. of the Fort William. 
If the storms were the same, the Panama should have had the wind 
S. Westerly, for a S. Easterly wind would require her to have been 
nearly on the same parallel as the Fort William, If the storm had 
been one also travelling up from the S. £. by S., or S. S. E. towards 
the Fort William^ it might, it is true, have been, as it was, a tremendous 
gale at N. E., but at its close it would have veered or shifted to N. W. 
or S. W., according as the centre passed to the East or West of her 
position. Nothing of this sort occurred, and it is therefore clear, that 
the Fort William's was a separate storm at N. E. and veering to the 
Eastward, sufficiently to enable the ship to bear up for Singapore 
when disabled : whether it was a circular storm, or only the monsoon 
setting in late with a heavy gale, we cannot, in the absence of the 
Barometrical observations, decide. 

We have unfortunately no records from any ship which might have 
been at this time in the intervening space between the Panama and 
Fort William^ or say about latitude 17°, and not far from the meridian 
of the Macclesfield Shoal. If we had, I think it not improbable, we might 
have found that the coalition of the two storms might produce a 
third with a curved track, like our Nos. 111. and XXllI. 

It is at all events some corroboration of them to find, that the forces 
which might produce such curved tracks have occurred. 

I have, then, with these views, assigned an E. S. E. to W. N. W. 
track, No. XVI., for theManillaand Panama's first storm, a conjectural 
one No. XVIL from the 8. E. to the N. W. for the Panama's second 
storm, and one No. XVIII., (also conjectural, because it 7 nag have been 
the monsoon, and our data are imperfect), for the Fort William's storm. 

TRACK No. XIX — Typoons of 1832. 

Documents from Mr. Redfield, Captain BideUy S^c. 

There appears to have been also during this year two severe tyfoons 
in the China seas in this year, the one in August, and the other in 
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October. The following is from the Chinese Repository of August, 
1832:— 


Tyfoon, 3d August^ 1832. 

— Evening, wind from Northward. Thermometer 92® and Baro- 
meter beginning to fall from 29.60 or 79, but not much wind during 
the night. 

At daylight of the 3d, wind fresh. Barometer fell till it reached 28.10, 
(with some 27.90). In 1809, (True Briton's storm,) it fell to 28.30 
only. This storm was far more severe, and was much longer from 
the North. A Dutch vessel sunk between Lintin and Macao. The 
Spartan driven to sea, saved about 40 of her crew. The tyfoon ap- 
pears to have extended fully 200 miles from N. to S. 

Mr. Redfield has collected the following notices of this storm : — 
Canton Tyfoon of August 3d ^ 1832. 


At Macao the wind set in from the north, and reached its greatest 
height about 1 p. m. ; continuing with the same violence till 5 p. m., 
when it veered suddenly to the southward, but with diminished 
strength. When the fury of the gale was exhausted, the quicksilver 
rose at the rate of three-tenths per half hour. Barometer, August 2d, 
8 a. m. 29 68; — 8 p, m, 29.34 ;^Aug. 3d, 8 a. m. 29.34 5 p. m, 
27 . 88 . Other land barometers differently adjusted, fell to 27.96 
and 28.05. 

At Cap^huy.moon the gale began at N. and N. W., between 
which points it blew with tremendous violence ; shifting, towards the 
conclusion to S. E., whence it blew more moderately. The Barometer, 
in the early part,/^// to 28.20. 

The American ship Don Quixote left on the day before the tyfoon; 
and returned on the 5th with loss of mainmast. 

Since the tyfoon, the British brig John Biggar, from Manilla, has 
come in dismasted. The Spanish brig Veloz, also from Manilla, has 
arrived with loss of mainmast. 

A letter from the commander of the Dutch ship Fair Armenian, 
which foundered about thirty miles westward of the Grand Ladrone, 
says : — “ On the evening of the 2d instant, we made the Grand 
Ladrone, and on the morning of the 3d, it came on a tyfoon blowing 
off the land ; this about noon increased to a tremendous height and 
dismasted us ; unshipped and broke our rudder, and carried away a 
great part of the bulwarks. The gale was at its height about 4 or 5 
p. m., and after dark gradually moderated.*' 

4 T 
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The Edmomton, Caledonia, Esperant^a and Italy have come in 
without damage. The Caledonia on the 3d, when in latitude 17** 
longitude 1 13® 50' E., experienced a strong gale from W, veering to 
S. fV. and S., with a heavy and confused sea. The barometer fell 
to 28.50. The Edmonston, on the same day, when witiiin seventy 
miles off the land, felt the same weather, which brought her under 
bare poles for four hours. 

At the Bocca Tigris, the weight of the tyfoon, which in Canton and 
Whampoa ranged from N, to N. E., was felt about 4 or 5 p. ra. ; the 
barometer standing at 29.10. About 6 p. m. the quicksilver rose, and 
the gale began to abate. 

At Canton, August, 3<f. Blowing hard at N. and N. E., with vio- 
lent gusts; barometer 29.15 ; and for the most part rain. August Ath, 
First part blowing hard, wind S. E. barometer 29.70 ; — middle and 
latter parts strong breezes and fine weather.— Cawfow papers of 
August, 1832. 

Extract from the Journal of an American Shipmaster, bound to 
Canton. August 2d, 1832, (nautical time,) latitude 18® 34' N., 
longitude 114° E.; barometer 29..56. First part light and baffling 
winds from E. to N. E. and N. and hazy: — middle part the same: — 
Ai 4 a.m. calm, barometer 29.59: — At 4-30 a. ra. a breeze sprung up 
from W. N. W. ; — made all sail by the wind. Latter part and end, 
strong W. N. W. wind and rough head sea. Took in the royals, 
flying-jib, and fore and mizen-top-gallant sails. Bar. at noon 29.40. 
The weather, however, looks very fine, and the breeze is steady at 
W. N. W. latitude 19® 54' AT., longitude 130® 50' E. 

August Sd commences with a strong steady breeze at W. N. W. 
and hazy weather, barometer falling fas^ At 2 p m. down to 28.98, 
but not the least unfavorable appearance in the clouds, sea, or wea- 
ther. [The ship was at this time running into the path of the gale, 
from its southern side.^ 1 must acknowledge that the rapid fall of 
the mercury, within the last ten hours, has alarmed me not a little, 
and we are now preparing for the worst of weather. — At 4 p. m. baro^ 
meter 29.25 and the wind freshening ; single reefed topsails. The old 
tars who have seen sail carried on this ship through thick and thin in 
the stormy regions of the southern ocean, now look at each other with 
amazement at such preparation for apparently nothing. Towards 
evening the weather begins to look unfavorable ; the^ sun went down 
in a body of clouds, deeply tinged with red ; not the rich and varie- 
gated tints that give rise to pleasurable sensations to all who look 
upon them, but the fierce, glaring, angry red that creates distress in 
the bosom, particularly of a mariner. After sunset the moon (at the 
2d quarter) could be seen at intervals through 4he clouds that are 
driving from the N. E. at the rate of twenty knots, and the lightning 
shooting up from every point of the compass. At 8 p. m- barometer 
29.15. Took in all sail, but the close reefed fore arid main top-sails 
and fore-top-mast staysail ; the wind still steady at W. N. W. Sound, 
ed in 45 fathoms, the Grand Ladrone bearing N, N. W. % miles. 
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At 10 p. m. the wind suddenly shifted to W. N. W. QN. N. W. ?] in 
a squall. — Heavy rain and distant thunder until 5 a. m. : — Had con- 
tinned shifts of wind all round the compass. — At 7 a. m.SL steady gale 
very severe, from about N. W. and constant rain : — hove to under the 
reefed main-top-sail : — At 8 a. m. barometer 29. 1 ! — Latter part and 
end, the real genuine, unadulterated Chinese Tyfoon; a steady roar 
and constant rain ; took in the main. top- sail. 

Auyust 4th. (p. m. of 3d.) The first quarter of this day extremely 
severe gale and thick weather. — At 2.80 p. m. barometer 28.88 ; 
shortly after which it began to rise : — at 6 p. m. 29.05 ; — at 8 p. m. 
29.08, and moderating — During the night, hard gale from N. W. to 
IV. S. W. and torrents of rain — At 4 a. m. wind S. W to S. S. W. and 
hazy : — made sail and by 5 a. in. had royals and studding sails set. 
During the day passed a number of wrecks, and when we arrived, 
(5th,) found that the hurricane had been very severe, and caused im- 
mense destruction/' — New York Journal of Commerce. 

I have given these logs as they stand in Mr. Red field’s pamphlet, 
but 1 should be inclined to think, that the Caledonia* s sXmva might be 
nothing more than a monsoon gale, of which we have so many exam- 
ples, and which like those of the Bay of Bengal, may be more liable to 
happen when a circular storm is .travelling across in the leeward part 
of the Bay or sea. 

The American ship master** whose name is not given, seems to 
me, when he experienced his shift of wind at 10 p. m. of the 3d, to 
have been just on the limit between the Macao tyfoon and the mon- 
soon gale of the Caledonia, for it was certainly not the centre, which 
at 5 F. M. was at Macao, and if it had travelled to the Southward to 
reach the American ship, would have left that place with a gale from 
the N. E., or S. E., or East, whereas by taking the Macao tyfoon to 
have extended to about this latitude only, which gives it a semi-dia. 
meter of and consequently a diameter of 150 miles, and the Cale- 
donia's storm as a moonson gale, the steady breeze at W. N. W. &c., 
which the American ship had in latitude 20®, (or half way between the 
Caledonia and Macao ) until he ran into the Southward, half of the 
storm is clearly accounted for. 

On these grounds, then, 1 have marked for this tyfoon, an East and 
West track. No. XIX. though it should be borne in mind, that it 
might really have been a point, or even more to the North or South 
of East and West, but we have no data, from which to say positively 
that it was so. 
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TRACK No- XX. 

The Moffatt's Tyfoon. 

The October tyfoon was experienced by the H. C. Chartered ship 
Moffatt, Captain Cromarty. The following is from a Singapore paper, 
and sent me by Captain Biden. 1 have here and there abridged those 
parts which are not essential to our research^ and reduced the whole to 
civil time : — 

Singapore, Thursday y Wi 'November, 1832. 

The Company's Chartered ship Moffait, Captain Cromarty, bound 
for China, put in here the day before yesterday, having lost her main 
and mizen-masts, and fore- top-mast, and having suffered many other 
injuries during a violent and protracted hurricane, which she encoun- 
tered in the China seas within a very few degrees of her destination. 

We have been favoured by the Captain with the perusal of the log- 
book kept during the period of the tempest, from which we are at 
liberty to give the following details of the various disasters which the 
ship sustained. The hurricane lasted five days : — 

Monday, 22d October. Course E. by S. 

** Wind N* £. by N. hard gales, vessel going under close-reefed top- 
sails. Furled fore and mizen- top-sails and courses, set the storm 
mizen and main-try.sails. At 11 p. H., heavy hurricane ; split; the 
main- try. sail, and furled the main-top-sail. At 1 a. m., increasing 
hurricane, with much sea, the ship labouring very much, carried 
away the main-top-mast. At 2, a heavy sea struck the ship, and 
carried away the starboard quarter boat ; the wreck of the main- 
top-mast in swinging about stove the cutter, and injured the long 
boat severely. At 5, a dreadful hurricane; the mizen-mast went 
by the board. At 9, the main-stay gave way, replaced it with much 
danger and difficulty. At 11, the hurricane continued, the ship 
labouring very much, and the sea making a continual break over her. 
P.M., wind veering from N. to East, hurricane still continuing, making 
every effort to get the wreck of the main-top-mast on deck ; the reefed 
mainsail got adrift, and blew to pieces. 4 f. m., ship labouring very 
much. The sea washing over the ship’s deck incessantly. At 8, ship 
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lurching very heavily, the main-mast went by the board. When the 
main-mast fell, one of the top-sail sheets got entangled with the waste 
anchor, and brought it right on deck. 

23cf October . — At 1 a.m., hurricane abating a little. At 5, hurricane 
still abating, but a dreadful sea, and the ship rolling very heavily. 
Carried away the fore-top-mast. At 1 1 and 12, weather moderating, 
set the foresail to endeavour to steady the ship, people employed in 
clearing the wreck. Lat. per observation 1?° 9' N., long. 113® 30' E. 
F.M., wind from N.E. to E., employed clearing the wreck. At 7 
hard gales with heavy rain, ship rolling very much, and shipping a 
great deal of water over all. One pump constantly going. At 10, 
severe hurricane, which continued until next morning. 

^Ath October . — From the continued heavy rolling of the ship, almost 
every thing, both in between decks and hold got adrift, and it was 
almost impossible to stand on the deck. p. m., wind from N. £. to N. 
Hurricane continued throughout the day ; the ship labouring very 
much, and requiring to be pumped every hour. 

25M October , — Hurricane continued, pumping every hour; ship- 
ping great quantities of water over all. Noon latitude 14® 20' N., 
longitude 109® 53' E. At 5 r, m., finding the ship to have driven a 
long way to the Southward and Westward from the commencement of 
the hurricane, and also considering the disabled state of the ship, and 
impracticability in its present state of effecting a passage against a 
strong N. E. monsoon, bore up for Singapore.'' No mention is made 
of the barometer in this ship's log. 

The Dutch ship Esperanqe of Batavia, from China, is the only 
arrival since the gale." 

As the Moffatt was bound to China, she of course stood to the 
N. W. as long as she could on the 22d with the N. £. by N. gale, 
and was then driven back when lying to and disabled, so as to be at 
noon on 23d in latitude 17 ° 9' N., when the storm again increased 
and drove her to latitude 14® 20', just clearing the Paracels; but 
from the winds veering from N. to East on the 23d, and then mo. 
derating before another storm set in, we should at first be inclined to 
take this for two storms, but it seems more probable, that it was one 
from the N. E. of very slow progress ; and that the ship ran into it 
again by setting her fore.sail, and then drifted with it for a time ; for had 
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the storm passed her she would have had fine weather^ and the wind 
probably from the S. £. We cannot say also if it was not, though so 
very violent, a monsoon gale, which the season might well admit of, 
and the want of Barometrical observations tends to perplex our judg- 
ment the more. 1 have therefore marked only a conjectural track 
from the N. £. for this storm. 


18 :^ 8 . 

TRACK No. XXI. Storms of the Brigs Bkk and Vikginia. 

Documents from Capt. Biden, and Capt. Withe, 

We have records of two considerable storms in the China sea, in 
this year, of which one at least was a true tyfoon, 1 think. The first 
was a storm occurring in August, in which the brig Bee was lost, the 
brig Virginia bound up the China sea, narrowly escaping it ; and the 
second was a storm experienced by the H. C. S. Lowther Castle^ of 
which a memorandum was obtained for me from her commander, 
by the Hon'ble the Court of Directors. 1 give here the documents, 
with the usual abridgments. 

Extract from the Log of Mr, Willie, Mate of the Brig Virginia, 
bound to China, reduced to civil time, 

26/A August, 1833. — Light 3 and 4 knot breezes S. W. to S. E., 
steering N. £. and N.E.bN. At noon latitude 15° 44' N. p. m. 
breeze decreasing to a calm at midnight. 

27 /// August, — 5 A. M. light breeze, N. N. W., all sail set. At day- 
light a bank of heavy black clouds in the E, S. E, At 8 moderate, 
breeze North and cloudy. Till noon veering between N. N. W. and 
North. At noon, fresh breeze N. W. and N. Latitude observation 
16° 10' N., longitude account* 114° 26' E. p. m. increasing from 
N. W.bN.. and at 7 p* m. N. N. W. At 8-30 squally and rain, pre- 
paring for bad weather. At midnight fresh gale at N. W., with 
heavy squalls and rain at times. 

• No longitudes are given in the Log, 1 have therefore, as the vessel's true position 
is of importance, worked it hack from the Grand Ladroiie. 
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2H/4 Augmt . — At daylight wind about N. W., thick stormy weather 
all round, with a heavy confused sea. At 9 a. m. increasing to a hard 
gale about N. W., at noon no observation. Latitude by account 16° 56' 
N. longitude account 115° 26' £. p. m. throughout hard gale with 
squalls and rain, veering from W. N. W. at 1 a. m., to West at 4, and 
S. W. at 7> wind about S. W.bS. at midnight. 

29M August . — 1 a. m. wind S. S. W., 4 a. m. South ; daylight dark 
gloomy weather, scudding under bare poles with a heavy sea. Noon 
continued gale with thick cloudy weather. No observation. Latitude 
by account 18® 36' N. longitude 11.5° 10' E. p. m. wind Southerly 
throughout, weather moderating, squalls less frequent. Heavy con- 
fused sea. 

SOth August. — a. m. moderate, noon latitude observed 20° 8', long, 
account 114° 17'. Ran N.bW. 864 miles to — 

?Ast August. — When at 8 a. m. Grand Ladrojne bore North 6' or 7' 
distant. 


Loss of the Brig Bkk. 

Copy of a Letter, dated Canton, September 2]st, 1833. 

1 am truly sorry to announce to you the total loss of the good 
brig Bee*" and all her cargo, on the morning of 30th August, 1833, 
she having foundered with us, after a series of hea\^y gales and one 
tyfoon near the South Coast of China, in about latitude 21° 30' North, 
longitude 112° 50' East, about 15 miles olf the Island of Huilingshan. 
All hands saved, except one man, who was drowned at the time she 
filled with water. 

On the morning of the 28th August, we left the Capsing. moon, 
bound to New South Wales, in fine trim, and, I can safely say, every 
thing comfortable on board. We had hardly gone 20 miles, when it 
came on to blow very hard from the N. £., which obliged us to run 
to sea, and gain an offing before night, which we did, and at 6 p. m. 
hove to, a tremendous sea running at the time. We most fortu- 
nately rode out this gale very comfortably without any damage, and 
next morning, 29th August, it began to moderate a little, and the 
wind hauled round to the Southward, which was a very good wind 
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for me, as I intended to go out by the Bashee Passage. I therefore 
made sail under close-reefed top.sails and courses, steering East about 
six miles per hour till noon, when we observed, in latitude 21® 7' N., 
and estimated longitude 113® 20' E.^ a very heavy sea running, but 
the brig going along nobly. About 1 p. m. a tremendous gust of wind 
came on from the S. W., which laid the brig on her beam ends ; 1 for- 
tunately got the fore-top-sail, fore-sail and main- sail in before it 
struck us, but the main-top-sail was shivered to pieces ; it then blew a 
perfect tyfoon, with a sea which I cannot describe striking us in all 
quarters ; the bulwarks were very soon washed away on both sides, 
and a number of articles washed off the decks ; some of the tremendous 
seas striking us under the counter and abaft, I began to be afraid 
that if it continued long, some of these seas would stave the counter in, 
or start some of the butt-ends abaft. Still the good old brig, although 
lying half the deck in the water, and the awful seas breaking over 
her, made very little water indeed. The Barometer was now 28.50. 
About 6 p. M. still blowing I may say a hurricane, and the sea in 
pyramids about us, I found the brig making more water, but nothing 
to be alarmed at. At midnight the same kind of weather, and found 
she was making more water. Immediately set to both pumps, and 
continued till 4 a. m., the brig gaining on us fast. At 4 a. m., found 
there was four feet water in the hold ; immediately made what pos- 
sible sail we could, for the purpose of running back to Macao or in 
with the Coast, as I expected we could not be far from it, supposing, 
from the sudden leak that the brig must be stove or have started a 
butt. I got the fore-top-sail on her and fore-sail, steering N. £., 
when she had gone about five miles, both pumps going, she came up 
in the wind against the helm, fell over her side, and filled with water 
immediately ; we had hardly time to save ourselves by laying hold of 
the main rigging. Mr. Hays, the Chief Officer, and some of the men, 
were cutting the lashing of the long boat and of the other boats at the 
time ; most providentially for him he got hold, but one poor fellow 
missed his, and we never saw him more. About 6 a. m., it cleared up 
a little, and we saw the land bearing W. N. W. of us, found that the 
wreck was driving fast towards the shore, all the people in the main 
rigging and chains, the sea 'making a clear breach over us ; we all 
stripped of our clothing to a shirt or frock, in case we might be wash- 
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ed away, so as to be lighter in swimming, and there we hung in 
a most miserable state from 6 to about 11 a. m., when we were driven 
into the surf by the sea and current. Having the fore-top.sail set, 
and fore-sail hanging down, it assisted us greatly in getting sooner in 
shore, and most miraculously and providentially, we were driven into 
a very small sandy Bay, on each side of which were tremendous preci- 
pices of rocks, where if we had gone, all hands would have been dashed 
to pieces, and none left to tell the tale ; but the mercy of God is great, 
and I am truly thankful for the saving of our lives. When we got 
into the surf, it was running so very high, and carrying every thing 
before it, that those of the people who could swim well, got liold of 
some boxes and spars, and took to the water for their lives. The brig 
very soon went ail to pieces in the tremendous surf, and every body 
was washed hither and thither ; most fortunately they all got on 
shore safe, but bruised.'* After being plundered an^ suffering much, 
the Captain and Crew reached Canton. 

Captain Biden adds to this Log^ the following Remarks 

1 was at Macao during the hurricane in which the Bee was wreck, 
ed, it raged with great violence accompanied with incessant rain, the 
sea broke over the Praya Grande, and doors and windows on the 
ground floor of the houses on the Praya Grande were in many in- 
stances burst open with the violence of the wind and sea together. 
The shipping in the Cum-sing-moon and Cap-sing-moon rode out the 
tremendous gale with yards and topmasts struck and with two anchors 
a.head. Several ships at Whampoa Reach dragged their anchors, and 
although the Chinese were as usual well prepared, by hauling their 
boats into every islet and creek between Macao and Canton, much 
loss and damage was sustained on the river. 

We will now consider the track, which 1 have assigned to this storm. 

The data for it are complicated by two circumstances, the first that we 
do not know, with the Virginiay when the S. Westerly monsoon replaced 
the S. Westerly gale, (which she found as of course on the S- E. qua- 
drant of the storm,) and with the Bee that a storm coming, as this un- 
doubtedly did from the S. Eastward, and impinging upon the high 
South Coast of China at so direct an angle as it must have done, must 
have been subject, at short distances from the Coast, (and the Bee was 
only 42 miles from the nearest point at noon on the 9th,) to great 
irregularities ; of which we have abundant instances. 
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At noon on the 27th, the Virginia was just on the S. £. edge 
of the Macclesfield Shoal, and the bank of heavy clouds in the 
E. S. E. was, 1 have no doubt, the outer barrier of the storm, travel- 
ling up from the S. E. between her and the Coast of Luconia.* To 
noon the next day, 28th, she made a course of miles to the N. 
Eastward, and thus neared the track of the storm, but as the wind 
held to the N. N. W., she could only, fortunately for her, make this 
distance ; but we find that the gale was veering rapidly with her, or 
6 points in 7 hours, while she was hove to; or from noon on the 28th 
till 9 p. M. when the wind was so far to the South, that she could 
scud; a proof, that it was travelling up with great rapidity, and pro- 
bably passing near her position. It had, moreover, 1 am inclined 
to think, not arrived at its full violence at that time. We find that 
as it ought to do, it began with the Bee from the N. Eastward when 
just outside, and that it veered to S. W., when she was laid on her 
beam ends. There is the anomaly of the wind being South firsts 
and then becoming N. W. but as 1 have said we cannot account for 
these anomalies when so near the land.t Upon the whole then, I 
think we shall not be far wrong if we assign, as tolerably ascertained, 
a course from S. 40® E. to the N. 40® W. for this storm. 

We should not forget that it is possible there may have been two 
storms, one from the E. N. E. and another from the S. E., which may 
have united near the Bee's position, and have caused the temporary 
moderating and Southerly wind which tempted her to make sail, the 
burst from the S. W. being the combined effect of both ; but for this 
assumption, we have no sort of authority. 

TRACK No. XXII. 

Lowthxsr Ca8Ti.k*8 Storm. 

Memorandum of the Lowther Castle'^ Storm from the India 

Home* 

\2th October y 1833. — H. C. S. Lowther Castle proceeding up the 
China sea. Latitude 16® 30' N., longitude 117° 53' E. Noon, Baro- 
meter 29 . 72 , Thermometer 83°. 

* See Col. Reid and various logs in my memoirs for instances of these banks of 
clouds. 

t 1 have omitted to notice another source of uncertainty as to the Bte's position 
before noon of the 29th. 1 mean the heavy current to the Westward, which we know 
prevails at times ou the South Coast of China in these storms. 
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Experienced a very severe gale commencing at N. W., and veering 
round to the B., and then abating in violence. It blew so hard while 
it lasted, that it brought us under a close reefed storm mizen try-sail, 
being compelled to take in the storm main and mizen stay- sail. The 
Barometer fell during the gale to 29.42 at 8. p.m. Shortly after which 
the gale moderated, and the Barometer gradually rose to 29.69. At 
noon on the 13th October, Thermometer 84®. 

The Lowther Castle* s storm, though apparently of small extent 
and of short duration, is a very remarkable one, both for the fall 
of the Barometer and the peculiar veering of the wind from N. W. 
to East, which, with allowance for drift, will give a track of about 
from N. 12® E. to the S. 12® W., which is much nearer the meridian 
than any we have yet found coming from the N. E. The memoran. 
dum is scanty enough, but 1 have thought it proper, on account of 
its probably peculiar nature, to mark a conjectural track for it, as 
serving to warn the seaman at this season of the year, that such small 
storms may arise. It seems certain enough, that we have rotatory 
storms of all sizes, and the only question in my mind is, If the very 
small ones obey the same lams as the large ones, at sea and on 
shore ? or if not, where the difTerence begins } what is the law 
for the smaller ones ? and what the cause of the difference ? These 
questions I propose to investigate on a future day, and to do more than 
to advert to them here, would be somewhat foreign to our present 
subject.* 


1835. 


TRACK No. XXIII. 
i*he Trough ton’s Tyfoon, July 1835. 

Two severe Tyfoons occurred in the China seas in this year, during 
the height of the N. W. Monsoon, being those of the Troughton and 
the well-known one of the Raleigh ; as the first occurring, 1 give that 
of the Troughton. 

* As an analogous instance of a small storm of great violence, but in travelling 
about/rom SbB. to NbW. see Second Memoir on the Law ot Storms, Jour. As. Soc., 
840, vol. ix. The Cashmere Merchant’s Storm. 
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The Chinese Repository for July 1835, Vol. V. p. 151, gives the 
following account of this storm, in which this unfortunate vessel was 
disabled, being afterwards plundered by the Chinese fishermen and 
Lad rones ^ 

July, 1835. — The English bark Troughton, Captain James 
Thompson, from London, and last from Singapore, arrived this day 
in distress. It appears that on the 3d July, in latitude 20*’ 21' N., 
longitude 1 12® 53' E., she experienced a very heavy gale from the N. 
“ E., which was succeeded by a more violent wind from the S. W. The 
“ wind blew to pieces the double reefed main top.sail, and from the 
" labouring of the ship in the cross sea the main mast gave way, carry- 
ing with it the fore and mizen masts, the waves breaking completely 
over the deck. During the three following days, the crew were 
** worn out by pumping, and working at the rigging of the jury 
** masts. By this time she was near the IVlandarin's Cap, when 
she was plundered.*' Details of this and of the sufferings of the crew 
are given at length, but these do not belong to our subject. 

This unfortunately meagre record (for our purpose) allows us to do 
no more than to assign a conjectural track for this tyfoon, for from 
the changes of the wind it evidently was one. 1 have, therefore, with 
allowance for her drift, given it one conjecturally from the S.E.bS. 
to the N.W.bN., as it would clearly have been one from S. E. to N. W. 
had the vessel remained stationary while the N. E. storm lasted ; and 
I have made the line of track to pass 60 miles to the S. W. of the 
latitude and longitude given on the 3d, as the ship must have drifted 
to, at least, that distance to the S. W. into the path of the storm, so 
as to have had the centre passing over her. 

TRACK No. XXIV. 

The Ralkigh's Tyfoon, August 1835. 

I was at first inclined to omit the details of this storm as appearing 
almost a useless repetition, but my object being to collect here all the 
details of all the storms in the China seas of which any record exists, 
it would have been imperfectly fulfilled, had I not inserted the results 
of the valuable labours of Mr. Redfield and Col. Reid, relative to 
this remarkable storm. The following, then, is copied from Mr. Red. 



1842.] A Sixth Memoir on the haw of Storms in India. 681 

field’s Pamphlet, and I need not say, that the track is that laid down 
by him : — 

The facts which have been chiefly relied on for establishing a South- 
western course for this gale, are contained in the report of U. M. S. 
Raleiuh, which was overset and disabled in this gale, in the China sea, 
when under bare poles, which report I have as follows : — 

“ H. M. Brig Raleigh^ August 1, 1835. — Working out of Macao Hoads at 
noon S. E., end of Formosa N. 85® E., 340 miles. Fine weather all day. 
August 3d at noon, S. end of Formosa N. 82^® E., 252 miles. Fine weather 
all day. August 4th, lOh. 20m. a. m. close reefed top-sails and courses, 
12h. 30m. p. M. barometer fell from noon 15.100: took in main-sail and fore- 
sail — at 9h. 30m. got all snug, vessel going through the water between 
three and four knots ; barometer 29.40, falling ; at 7h. 30m. wind veered 
to N. N. E. and tyfoon commenced ; at 8 r. m. barometer 29.3() falling ; 
8h. 30ra. tyfoon increasing ; 10 p. m. close reefed fore try-sail and set it, 
tyfoon veered to N. E. with a heavy sea ; at midnight tyfoon increas- 
ing ; barometer 29.04, falling. ‘ 

“ August 5th, 3 A. M. tyfoon veered round to E. S. E. still increasing in 
violence ; Gh. 30m. barometer 28.25 ; 8 a. m. tyfoon increasing j 9h. 
30ra. A. M. if possible blowing heavier, ship went over ; in this awful 
situation ship lay for about 20 minutes ; 9h. 50m. lower masts went by 
the board and ship righted with seven feet water in her hold ; barometer 
did not fall lower ; at noon tyfoon moderated a little ; at 6 p. m. tyfoon 
more moderate, with a heavy sea ; midnight, strong gusts of wind with 
heavy sea from South." — Abridged from Canton Register of March 14, 1837. 

Sec also the log of the Raleigh^ as it appears in Col. Reid’s work, which 
contains a sketch, shewing the position of the Raleigh as given in the log, 
and illustrating the direction of the wind. Col. Reid has also given the 
position of a schooner, w'hich encountered the tyfoon in latitude 18® 2' N., 
longitude 15® 50' E., of which I had previously received no account. I will 
now submit such evidence as I possess, in addition to the account furnish- 
ed by the Raleigh ; adding also a sketch and figure, illustrating the course 
and progress of the tyfoon, and which was prepared and stereotyped 
some months since in reference to furnishing an account of this hurricane. 

At Macao, w'here the tyfoon was experienced on the 5th and 6th, many 
houses were greatly damaged ; also many lives were lost in the inner 
harbour, and some vessels driven on shore. The direction and changes of 
the wind at Macno arc not stated ; but w'e are favored with the following 
valuable table of the state of the barometer during the period of the 
storm : — 
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II. 


M. 


5th August. 

Barometer. 


H. M. 

0 45 A. M. 


Barometer. I 
28.30 I 


H. M. 

6 45 A. M. 


Barometer. 

29.12 


1 

0 

A. M. 

29.47 

2 

30 

r. M. 

29.28 

5 

0 

}) 

29.20 

7 

20 


29.12 

9 

0 


29.08 

10 

20 

91 

28.95 

10 

45 

99 

28.90 

11 

5 

II 

28.85 

11 

30 

II 

28.75 

11 

53 

If 

28.65 



6^4 August. 

0 

15 

A. M. 

28.50 

0 

30 

,, 

28.40 


1 20 „ (lowest) 28.05 
1 25 „ 28.08 

I 45 „ 28.20 

1 55 „ 28.30 

2 0 „ 28.37 

2 25 „ 28.5(5 

2 45 „ 28.68 

3 10 „ 28.75 

3 40 „ 28.83 

4 10„ 28.90 

4 45 „ 28.97 

5 10„ 29.02 

0 0„ 29.08 


7 

45 

91 

29.20 

8 

15 

II 

29.21 

8 

45 

;i 

29.23 

9 

30 

91 

29.27 

10 

25 

II 

29.30 

11 

0 

II 

29.34 

2 

0 

II 

29.42 


jand continued rising to 
|29.65, at which point it 
usually stands during line 
iw'eather .” — Canton Regis- 
Iter, August 15. 


This table affords in itself good evidence of the passage of the centre 
of the vortex near to Macao. 

At Canton (60 miles North of Macao,) the tyfoon began on the evening 
of the 5th, after three or four days of very hot weather, with Northerly 
winds, and continued throughout the night and the next day. Its violence 
was greatest about 2 o’clock on the morning of the 6th. The follo.wing 
is an account of the state of the Barometer and Winds at Canton. 

This relates to “ fine weather” of the S. W. monsoon ; the mean of the 
Barometer for July and August being at Canton 0.40 inch lower than for 
December and January in the N, E. monsoon. This Barometer at Macao 
appears to stand about 0.15 or 0.20 inch lower in its adjustment than 
that used at Canton for the reports in the Canton Register, the mean of 
which for five years is 30.027. Many if not most of the common ship 
Barometers stand too low in their adjustment. 

Ath August, 


9 A. M. 

Barometer 29.79 N. W. fine weather. 

4 P. M. 

II 

20.70 N. by W. moderate breeze. 



bth August, 

9 A. M. 

i» 

29.62 Wind N. and N. W., fair weather. 

4 P. M. 

99 

29.54 „ unsettled rain and fresh breeze. 

12 P. M. 

19 

29.37 „ N. blowing hard and in heavy gusts. 



Gth August. 

5 A. M. 

19 

29.34 Wind N. E. blowing hard with heavy rain. 

9 A. M. 

II 

29.51 „ S. E. 

11 A. M. 

19 

29.58 „ blowing hard, moderating. 

5 r. M. 

II 

29.70 „ S. E. 

11 P. M. 

II 

29.85 S. E. 
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*!th August, 

8 A.M. Barometer 2d Wind S.E, cloudy. Compiled from the Canton Register, 

On Wednesday the 5th instant, a tyfoon swept over the city of Canton. 
It began in the evening and continued throughout the night and the next 
day, blowing its best about 2 o’clock in the morning. The damage done 
by the tyfoon at Canton is small, but not so at Kumsingmoon, Macao, and 
elsewhere on the coast. — Canton Paper, 

The American ship Levant^ Captain Dumaresq, which arrived on the 
7th of August, the day after the gale, came in with royals set, from Gasper 
Island, in fourteen days, having had light winds all the way ii]) the China 
sea, and did not feel the tyfoon. This important fact is stated in tlic Can- 
ton Register of August 11. 

Extract from a private letter from on board the ship Lady JfayeSf which 
left Macao roads a day or two before the storm, and returned to Kumsing- 
moon after the gale. 

“ Early in the morning of the 5th, we observed indications of bad 
weather. At 10 a. m. the wind freshened a little from the same quarter, 
it had been for the last twenty-four hours, viz. North, so we thought it 
best to turn her head back again to look for shelter, fancying ourselves 
to be about thirty-five miles off the land. We carried a press of sail until 
noon, when we found we had too great a distance to run before we could 
get into shelter, and expecting it would get so thick that we could not see 
our w^ay ; so we turned her head to sea, and clapped on as much sail as 
she could stiigger under, steering S, E, hy R. The wind being then at 
North, we w ere desirous of getting as far oif the land as possible, expect- 
ing the wind round to the Eastward, there being a most tremendous swell 
from that quarter. At 4 p. m. it was blowing in severe gusts, and shipping 
a good deal of water, and the ship becoming unmanageable. About 8h. 
30m. the ivind began to veer to the west, but continued to blow as hard as ever, 
till midnight, when it drew round to South, and moderated a little. It 
continued to blow hard from that quarter until noon of the Otb, when 
it moderated fast, and we began bending other sails in room of those that 
were split. When the gale commenced, w'hich w e consider it did at 1 p. m. on 
the bth, we w'cre about twenty miles East of the Lema ; where we were when 
it ended, it is h^^rd to say as w'e saw nothing till the morning of the 7th, when 
we made Mondego Island. We hardly think we could have had the gale so 
heavy as those inside, and what is most extraordinary, the w ind with 
them veered to the Eastward routid to South ; but with us it veered to 
the Westward ; for had it veered to Eastward, we should most likely have 
been driven on shore among the Islands, as w^c could not have been more 
than fifty miles off the land (?) at 8 p. m. on the 6th . — Abridged from the 
Canton Register of August 18. 

On the reduced chart, which is given herewith, the tracks of the Lady 
Hayes and the Levant are laid down by estimate from the printed accounts. 
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The small dotted circle B., surrounded by the storm arrows, is supposed 
to indicate the position of the centre of the storm at the time the Raleigh 
was overset; and the position of the latter should be marked somewhat 
nearer this circle, according to the latitude and longitude of the Raleigh on 
the 5th, which Col. Reid has given in her long. The course of the 
storm appears to have been N. 72o W., and its centre is supposed to have 
been opposite ihe Raleigh^ about 8h. 20m. a . m . on the 5th; but this cannot 
be ascertained with precision, as the indications of the Barometer do not 
appear to have been closely watched and recorded during this terrific 
period of the storm. 

Having shewn the rotatory character of these tempests, I consider the 
depression of the Barometer which attends them, as being due to the 
rotative action; and the point of greatest depression as indicating the 
true centre or axis of the storm. From the evidence now before us, w'e 
arrive at the following facts : — 

1. That the Raleigh met a gale which set in with the wind at N., veering 
round hy the E, to E, S. and South, 

2. That at the harbours and roads ** inside,” (Macao, Kum-sing-moon, &c.) 
as well as at Canton, the gale occurred at a later jieriod ; and the wind 
aim ml in at Norths and veered to E. and S, E., in a manner similar to that 
reported by the Raleigh, 

3. That with the ship Lady Hayest off the islands near Macao, the wind 
also set in at North ; but the ship steering S. £. by E. under a press of 
sail (and doubtless falling off with the heavy sea from Eastward) and 
wind, towards the middle of the gale, began to veer towards the West, 
whence it drew round to South towards the close of the gale. 

4. That the violence of the wind was apparently greater with the 
Raleigh, than with the Lady Hayes, 

5. That the gale was experienced by an English Schooner, August 5th, 
in latitude 18® 2' N., longitude, 15® 50' E. ; but the Levant arriving on the 
7th in her course through the China sea, did not encounter the gale, 

6. 'J’hat the fall and rise of the Barometer at -Macao and with the 
Raleigh, and the strength and changes of wind with the latter, were such 
as arc often exhibited near ilie centre of a hurricane ; and that the minimum 
depression of the Barometer occurred about seventeen hours later at Macao 
than with the Raleigh, 

These facts seem to establish the following conclusions : — 

1. That the tyfoon advanced in a Westerly direction, 

2. Negatively — that it did not pass through the China sea, from N. E. 
to S. W., nor on the opposite of this course. 

3. That it w'as a progressive whirlwind storm, turning to the left, round its 
axis of rotation. 

4. That its centre of rotation passed to the Northward of the Lady 
Hayes, and to the Southward of the Raleigh and of Canton, and the an- 
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cboragea near Macao ; and nearly on the line A. B. C. as marked on our 
chart. 

5. That the rate of its progress was about seventeen nautical miles per hour. 

6. That the extent or diameter of the violent part of the gale, as deduced 
from its duration and rate of progress, vras about four hundred nautical 
miles, or equal to six or seven degrees of latitude. 

7. That the latter induction agrees with the geographical evidence, 
which has been obtained of the visitation of the storm. 

The progress of the tyfoon being taken at 17 miles per hour, it follows 
that the excess of velocity of the wind at E. with the Raleigh, over that of 
the wind at W. with the Lady Hayes, supposing the rotation to have been 
in a circle, would be more than thirty miles an hour ; allowing nothing, 
however, for difference of retardation of the surface wind, and not taking 
into the account the additional retardation which the West wind of the 
Lady Hayes must have been subject to, in its recurving course over the 
land. If a circle be drawn on the chart around each of the points B. and 
C., with a radius equal to 3 or 3 ^ degrees of latitude, these circles will 
comprise, somewhat nearly, the field of action of tl^e storm at the two 
periods of 9 a. m. of the 5th, and 2 a. m. on the 6th of August. 

The progressive velocity and course of this tyfoon is nearly the same as 
that of the Trinidad hurricane of June, 1831 ; and the rate of progression 
also corresponds nearly to that of the Antigua hurricane of August 12th, 
1835. See Tracks Nos. I. and V. on my chart of the courses of hurricanes 
in the April No. of the Nautical Magazine, 1836. 

This examination of the case before us, appears to shew, that the direc- 
tion of rotation, and the course of progression of this tyfoon, which cross- 
ing the China sea, agrees with those of the hurricanes of the West Indies ; 
and that its course was not controlled, or materially influenced, by the ex- 
isting South-west monsoon.’* 


1836. 

I have only the following notices of a storm in this year, from the 
Chinese Repository : — 

About 29th* July and 1st August, 1836, a severe gale was experi- 
enced on the South Coast of China, which was very destructive to the 
shipping in the China seas. The bark Susanna of Macao, and the 
Admiral Buyskes, a Spanish ship, were lost with a part of their crews. 
Apprehensions were felt for two or three other ships, the Hormasjee 
Bomanjee, Hamoody, and Margaret Graham. 

The Repository of September says, in reference to this : The Hor- 
masjee Bomanjee, Hamoody, and Margaret Graham, are given up 

^ X 
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as lost. On the 31st July, at 10 a. m., the Alexander^ Captain Wilson, 
from Macao to Singapore, was wrecked in latitude 10° 28', longi- 
tude IIP 27' E. No lives lost, but no property saved. The ifa. 
moody is said to have reached Manilla.* 


TRACK No. XXV. 

Tyfoons of the Ariel and Vansittart, 16/4 to 22d Nov. 1837* 

1 Imve been favoured by QapU Burt, with the Log of the Ariel, 
of which the following is an abstract reduced to civil time. 

1.5/4 November, 1837- — The Barque Ariel, bound to China, was 
at noon in latitude 15° 1' N., longitude per chronometer 116° 15' 
E. with fresh gales from N. N, E., hazy weather and heavy sea on ; 
having increased to this from a steady breeze at midnight of the 14th, 
vessel standing to the EbS. going 7 Rud 8 knots, p. m. wind marked 
N. E. and to 10 p. m. standing to the East ; gale increasing rapidly to 
midnight. At 10, wore to the Northward. 

16/4 November . — Wind N.E. to noon ; heavy cross sea running very 
high. At 8, wore to the East, lost mizen.topmast. Noon hard gales N*^ 
mountainous sea, latitude observation 15° 8' N., longitude 116° 45'. 
Wind about N.N.E., f. m. wind N.N.E. to midnight. 

17/4 November . — Gale still increasing and ''every appearance of a 
dreadful tyfoon. Barometer still high at 30.10, and Sympiesometer as 
usual. Daylight wind hauled to the North in a tremendous squall ; 
10, blowing awfully hard, and sea beyond description. Noon tyfoon 
blowing dreadfully, wind N. W. and sea like pyramids all round, 
could not look to windward, for the wind, rain, and sea blowing on 
board ; the ship frequently lurching half the main rigging, and often, 
times the bowsprit under water. Barometer fell to 29.80. p. m. wind 
West, a most dreadful tyfoon blowing, ship in a most perilous situ- 
ation. At 2, wind N. W., and then for two hours till 4 p. m. I 
really cannot describe the scene; the ship rising with difficulty to 
several of the lurches got all ready to cut away the masts. At 4 

* These are too vague to mark any track from, but they may serve as memoranda. 
I shall be glad to receive the logs of any vessels which may have experienced this 
storm. 



1842.] A Sixth Memoir on the Law of Storms in India. 687 

F. M.j the ship lay over so much^ that half the lower yards were in 
the water, saw that she was settling down and upon her beam ends, 
the water being up to her main hatch. Cut away the main-mast, 
which carried away the mizen-mast and fore-top.mast with it. Ship 
righted, three feet water in the hold, sea breaking over us in all quar- 
ters. At* p. M. the Barometer began to rise, and was at 29.90 ; 

and at 6 p. m. at 30.10; during the whole of the night it still blew 
tremendously, wind veering from N. W. to W. S. W. and South, 
with constant rain. 

18fA November. — At day-light still blowing hard, and an awful 
sea running. At 10, wind hauled to S. E., when it began to moderate. 
Noon, strong gales from the S. E. and sea running, but every ap. 
pearance of the gale breaking up. Set storm- fore-staysail and hauled 
up to North, supposing we were well to the West of the Scarborough 
Shoal, in the neighbourhood of which we mbst have been all 
night. 

During this awful tyfoon, the Barometer gave no indication of 
^ its approach, for we were under bare poles a long time before it fell, 
it being all the time at 30.10, then it fell to 29.80, and again it rose to 
30.10 — 15—25 to 35, still gale blowing as hard as ever, and at noon it 
was at 30.90." No observation, p. m. strong gales from S. E., hauling 
to East. At 3 p. M. gale again increasing with threatening appearance 
all round. 3h. 10m. saw the breakers on the Scarborough Shoal, one or 
two miles off, bearing N. W. by N. to E. N. E., sea breaking moun- 
tains high upon it ; bore up to the W. S. W. to clear it. 6 p. m. severe 
gales from the N. N. E. with dreadful weather, sea washing over 
US in all quarters. At 10, hove to, vessel being very uneasy, and 
at times severely struck by the sea. Midnight very severe gales from 
the Northward, with continued rain and an awful sea. 

\9ih November.'^Da.yAiglit the same severe gales and dreadful 
weather with constant rain, and so thick, we could not see the length 
of the ship. Wind N. N. W. and tremendous sea. Noon moderating, 
and wind hauling to the N. N. E. From noon 18th, Barometer rose 
from 30.35 to 31.30. p. m. wind marked N. E. Strong gales, con- 
stant rain and awful sea, which we were shipping all over us. After 


• Bl^nk in MSS. 
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consultation with the officers^ bore up for Singapore at 3 f. m., run. 
ning West till midnight. 

20t/i Novefnber. — Midnight gale increasing again^ and heavy seas 
breaking fore and aft, hove to again till daylight, when severe gales 
from N. N. W., bore up and scudded under the storm staysail. Noon 
more moderate, but blowing hard with an awful sea. p. m. strong 
gales from N. E. with heavy rain, sea falling a little. Midnight 
more moderate. 

2\st November Noon fresh breezes from N. E. to midnight, with 

dark squally weather, but decreasing wind and sea. 

22d November. — Decreasing to light breezes from E. N. E. and 
fine ; a long, heavy, turbulent sea on. Noon, light Easterly winds and 
a heavy sea. Latitude 12'^ 38' N., longitude 112*^ 5' E. 


Memorandum of the Vansittart’s Storms off the Coast of Lueonia, 
\Tth to 22d November 1837, by CapU Macqueen, then commanding 
her* 

From the East India House. 

^^\^th November, 1837* — In latitude 15® 55' N., longitude 119® 
30' E., my ship, the Vansittart, encountered a severe gale of wind, 
commencing at sunset with tremendous gusts from the N. W. with 
lightning and rain. About midnight it blew a perfect hurricane, 
the wind gradually veering round to the S. W., which caused a very 
heavy sea. Next morning the weather moderated with the wind 
at S. E. ; made sail, and at noon on the 18th, sighted Cape Bolinao. 
At 6 p. H. on the 19th, the gale recommenced with increased fury 
from the N. E. and continued with little intermission for the four 
following days.” 

1 should observe here, that 1 have copied this memorandum literally, 
for reasons which will hereafter appear. 

In considering the foregoing storms, I shall first commence 
with those of the A net, (for as I shall afterwards shew, they are 
different from those of the Vansittart,) and of course with that first 
in date. 
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The ArieVs position is fortunately well ascertained on the 16th 
by observation, and on the 18th by working back her run from 
3h. 10m. F. M. when she sighted the Scarborough Shoal. Her drift 
made good, then, during this 48 hours is S. 75° E. 62 miles, which agrees 
as nearly as possible with what appears from careful projection to have 
been, up to this time, the track of the storm, i. e. about on a line S. 75° 
E. to N. 75° W. Another instance in addition to those before quoted of 
ships being sometimes drifted round the quadrant of a storm, so as to 
arrive, at the conclusion of it, at a point in the first storm circle, 
opposite to that at which it commenced with them. The Ariel ap- 
pears also from the terrific violence of the wind, the pyramidal sea, and 
the rapid veering of the wind from North at day.light of the 17th to 
about South, at midnight of the same day, or 16 points in 18 hours, 
to have been drifting close past the centre. 

From this time, however, it appears, that the storm must have curved 
away to the W.S. W. and S.W., so as to bring the ship upon its North 
Eastern quadrant, and the wind consequently to S.E., at which it re- 
mained from 10 a. m. on the 18th till 3 i>. m., when the sight of the 
breakers on the Scarborough obliged them to bear up. By 6 p. m., 
they had again severe gales from the N.N.E., the wind having hauled 
round by the East. 1 consider that this was the beginning of a second 
storm, but that it was, as will be shewn in the log of the Vansittart, 
a storm occasioned by the N. E. monsoon setting in with the force 
of a gale, and not a rotatory one, for the ship though suffering very 
severe weather, had the winds constantly between N. N. W. and N. 
£. only, till they obtained fine weather, though running to the West- 
ward. Had this second gale been a circular storm, it must have 
overtaken and passed them when hove to, when it would have veered 
either by the East or West, but this vibrating of the winds, as above, 
is like that of a strong monsoon gale, disturbed on its course by the Van^ 
sittarVs and ArieVs storms, and we have 1 consider, no data whatso- 
ever from which to consider it a circular storm ; 1 have thus not 
marked it on the chart. 

We now come to consider the VansittarVs storms. These it is evi- 
dent could not be the same as the ArieVs^ for the ships were at least 
170 miles apart, the Vansittart, bearing N. E. by E. ^ E. from the 
Ariel at noon on the 16th, when this last bad an awful tyfoon at 
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N. W* with its centre close to her ; that of the Vamittari beginning 
only at sunset on the 17th — the memorandum which I have exactly 
copied evidently relating to civil time,* though it is not said so. 

The Vansittarls second storm is, 1 think, also clearly a monsoon gale, 
as there is no account of its veering or changing. 1 have therefore 
marked her first storm, conjecturally only, parallel to our track No. V. 
as passing Cape Bolinao, and travelling to the W. S. W. 

The singular phenomenon of the Barometer's giving no warning, 
remaining so high, and falling so little in such a terrific tempest, is 
most remarkable. Our first care is of course to ascertain, that it re- 
ally occurred, before reasoning about it. I wrote to Captain Burt, who 
was then Chief Officer of the Ariel^ requesting to know if there was 
any reason to mistrust the Barometer in any way } if they had com- 
pared it on arriving at Macao } &c- His answer is as follows : — 

** We had no reason to mistrust the Barometer, as it had always 
indicated any change in the weather correctly. I am not aware whe- 
ther Captain Warden compared it with any other iu Singapore or 
not ; he was then in command of the Ariel. It is not the same glass 
we have at present. It was on board the ship 18 months after the 
tyfoon, and we always found it true.** 

There seems then little doubt that the anomaly did really occur ; 
the question then is, ** To what can it be attributed V* 

If, as I have shewn, we suppose the two storms approaching the same 
point, the Vansittarfs from the N. £., and the ArieVs from the E.S.E., 
with a heavy N. E. monsoon behind the former, blowing through the 
whole extent of the trade wind across the Northern Pacific, and un- 
checked, except partially by the N.W, point of Luconia, we shall have 
three causes, all tending to augment the atmospheric column not far to 
the Westward of where the Ariel was on the 16th. 1 can see no other 
more simple or more probable explanation. It is however an anomaly 
to be carefully borne in mind by the seaman, and by all who in- 
vestigate the Law of Storms, and the more so, that even the Sym- 
piesometer also gave no indication of the approaching mischief. ! 

* If we were to call it nautical time, ** sunset of the 17th'' would be sunset of the 

16th civil time, but there is still a discrepancy wholly irreconcilable, for the Ariel 
had then had her tyfoon blowing for at least 6 or 9 hours from the N. N. £. The 
high land of Luzon cannot have occasioned all this anomaly. 
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1838. 

For this year the only notice I have obtained of, apparently, a 
severe storm, is the following from the Chinese Repository of Sep- 
tember 1838. 

The bark Claremont having sprung a leak, foundered near the 
Ladrones on the 24th September. She encountered a gale on the 22d 
in iat. ID"* 2^ N. and long, lid** 50' £. As this gale is not noticed as 
having occurred in China, it was probably either of small extent if 
the Claremont suffered from its Southern quadrant, or one passing 
to the Southward of this latitude if she had the Northern quadrant 
of it. We cannot even conjecture its track from this notice, but as 
before observed, the date is always a record worth preserving. 


1839. 

The Sunda's Storm* ^ 

The British bark Sunda, by an account printed in the Canton press, 
saw on the 7th October, 1839, at 6 p. m. the land of Tyloo, N. E.bN. 
distant about 35 miles, weather very unsettled, and Barometer falling 
fast. All preparations for bad weather were made, and at 9 o'clock, 
the wind suddenly veered from N. N. W. to N. £.b£. and blew a 
strong gale, when many of the sails were blown from the yards. At 
3 A.M. of the 8th, it blew a hurricane accompanied with a tremendous 
sea. At 8 a.m., it abated a little, but the sea more violent, and tossing 
in all directions; from this time the wind continued to abate, but it 
still blew a strong gale with a heavy sea till the 10th, when it became 
moderate, the wind from the N. E. Vessel very much disabled by the 
loss of her top-masts and sails. On the 11th, it was fine, at 4 a. m. 
saw the Taya Islands W. S. W., distant 8 miles, when she bore up 
and anchored under the lee of one of them, but in the evening it again 
came on to blow from the £. N. £., when the cable parted, and she 
was wrecked. The crew were kindly treated and sent to Canton by 
the Chinese authorities. 

1 am inclined to consider this storm as only a violent monsoon 
gale, for there seems to have been no veering of the wind which 
could authorise us to consider it a rotatory storm. We have many 
cases in which the monsoon does sometimes set in with a gale rising 
almost to the force of a hurricane, and the season was sufficiently 
advanced for an early monsoon to begin. In Mr. Redfield's table of 
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the changes of the monsoons, compiled from the Canton Register, it 
appears that in 1831 the change took place between the 1st and 14th 
October, and in 1830, from the 5th to the 12th October. This valu- 
able document comes down only I regret to say to 1835, and I have 
not been able to find any source from which to continue it, or at least 
to ascertain the setting in of the monsoon for this year. 

TRACKS No. XXVI and XXVII. 

The Thktis and Golconda’s Tyfoons. 

In No. CXIX of the Journal of the Astatic Society, I published 
as my Fourth Memoir on the Law of Storms, accompanied by a chart, a 
detailed investigation of these two storms, in one or both of which, 
(for she might very possibly have been caught at their junction,) 
the unfortunate Golconda, with the head.quarters of the 37th Madras 
Native Infantry, and 300 troops on board, appears to have foundered. 

In this it is clearly shewn, from the logs of the Ships Thetis of 
London and Thetis of Calcutta, which were almost in company with 
the Golconda, that they fell in, about the Macclesfield Bank, with two 
storms, one of which travelled from the S. 7^® E. to the N. 78® W. 
passing about 100 miles to the North of the Macclesfield, and the 
other travelled from S. 10® E. to about the North 10® W.* Of the 
three Ships, the one, the Thetis of London, to all appearance perfectly 
aware of his position, with an excellent Simpiesometer and Barometer 
on board, the first oscillating for twenty four hours before the gale ! 
hove to at the right time and place to avoid running across the track 
of the storm, and received no injury. The second, the Thetis of 
Calcutta, with less warning, having no Simpiesometer on board, and 
being tempted by a fair S. West wind, ran on till she was in great 
danger, and finally lost her mainmast, had three feet water in her 
hold and was in great danger of foundering from her pumps being 
crushed by the fall of the mast. 

The third, the unfortunate Golconda, which was but a short dis- 
tance ahead, was in all probability lost by running into the centre of 
one of the storms. 

I subjoin as an epitome of the evidence upon which this conclusion 

* This and the Lowther Castle’s Storm p. 679, arc the first Storms I have met 
with, the track of which was so near the Meridian. 
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is founded^ the comparative table from the logs of the two Thetis'^ 
and must refer those who are desirous of further details to the memoir 
itself, in which 1 have endeavoured scrupulously to discuss the evi- 
dence, so as to have no shadow of doubt that there must have been two 
storms, and that their tracks cannot have been far from where 1 
have laid them down. 
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1840. 

The Oneida's Tyfoon. 

October 1840,/ro»* the Singapore Free Press. 

The following notice of a tyfoon in the China seas was elicited by 
the public notice of the Indian Ciovernment, of October 1839, pub- 
lished at my solicitation, requesting information from all persons on the 
subject of storms. It is, unfortunately, the only account we have of 
this storm, and though a good one, wants so many of the data from 
which to lay down its track, that all we can do is to notice it as a 
heavy tyfoon from about East or E. S. E. in about latitude 18"^ 40' 
to 19" North, and about on the meridian of the Paracels. 


TO THE EDITOR OF THE SINGAPORE FREE PRESS. 

1 

Dear Sir, — Noticing in your paper a request on the part of the 
British Government for information relative to storms, it seems in- 
cumbent upon me, visiting this port to repair damages sustained 
in one, to make a few observations, which though they may not 
be sufficiently close to aid the cause of science much> may be of 
interest to the general reader, or seaman, to whom 1 shall more 
particularly address them. I sailed from Canton on the 13th of 
October, and lost sight of the land about 5 p. m. Through the night 
and the next day the wind was N. E. and steady, and the general as- 
pect of the weather was that which we see on sounding, or when the 
atmosphere is lit up by the reflection from ‘ green water,' as termed. 
At 9 p. M. I noticed the mercury to have fallen 20 parts of an inch 
from its usual standard at Canton for October, but apprehended no 
change, as it is liable to fall on approaching a lower latitude, and 
the weather continued good, wind having hauled about N. N. E. At 
11 p. M. the barometer was 29.70, with more wind and a small swell 
from the Northward. At 3 a. m. it had fallen more, and appearances 
were changing in the thin misty clouds that were hurrying over and 
as fast collecting again. At 4 a. m. the mercury stood 29.50 ; and to 
be on the safe side, 1 double-reefed the topsails, furled the main 
sail and jib, and sent the royal-yards down, expecting an ‘Eas- 
terly Gale.' At 5 a. m. the barometer had fallen lower, and the gale 
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coining on thick and fast, \vithout any indications to iivindward of 
more settled weather, I was forced to expect a hurricane against 
my previous opinions, supported as they were by the season, and 
the absence of those earlier indications, save the swell, that are usually 
considered a prelude to these tempests. Supposing in that even, that 
the wind would haul to the West as it then had to the North, brought 
the ship to three points, or S. W. by W., put preventers upon the 
yards, determined to carry sail at every hazard, and run from the gale 
as the rotary theory would seem to intimate, — but there was more to 
be feared from the North Paracel Shoal, inside, or to the West of 
which, I suppose we were. The top.gallanUyards were coming down 
between this and ^ o’clock, when it was full late to reduce sail ; 
and the mizen.top.sail being in and the others upon the cap, 1 knew 
no end more conducive to our safety, than to carry on and let them 
blow away, which they soon did in a yaw to windward, leaving the fore- 
top-mast-stay-sail to veer under, which brought us round in a lurch that 
put at rest all further exertion to secure anything to leeward, or do much 
elsewhere, for the air was full of foam and spray. At 10 o’clock I found 
the wind had shifted within the last 20 minutes to W. S. W. and blew 
much harder than before, carrying the ship well over, or as near on 
her beam-ends, as is generally understood by that term when applied 
to ships laying in violent tempest that have not entirely capsized. I 
had not seen the barometer since last noted, for the passage to it was lum- 
bered up, and 1 was more intent upon the compass, and thinking of 
the shoal, to leeward ; but the Mate, who succeeded better, said it 
was One of the lee cabin dead-lights at this time burst open, 

and 1 believe the ship might have been lost from that cause alone, had 
no one been present, or the hinges have gone ; for that side was under 
water. At 1 1 o'clock the mercury was up, but it was doubtful when 
it had moderated. At 12 p. m. it certainly had, and at 2 p. m. we 
were looking about us again. (We found the jibboom and appendages 
carried away, and a whole suit of sails from ' top to bottom,’ for those 
that were furled had blown from the gaskets, and those sent down 
could not be secured to leeward and were lost— other spars, bulwarks, 
&c. were gone.) At noon of the next day, after sailing through the 
night and forenoon 1^ to 2 knots West against the swell, 1 found we 
were twenty miles North of the North Paracel Shoal, and on its meri- 
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dian, which shewed that the S. W. current I had expected, and which 
is usually provided against in this vicinity, did not exist, and gave 
cause for the smoothness of the water that favoured us during the 
gale. We found the ship strained and badly chafed about the upper 
works and rigging, and not in a fit condition to enter the Indian ocean. 
This ship is considered one of the best built of American vessels, 
and probably any other; it may therefore not be improbable that 
more serious accidents have happened to others less favoured, if any 
were within the range of its influence 
Whatever opinion may be entertained about the generation and 
motions of winds— it is not a new thing that deep gulphs, narrow pas. 
sages, high lands, and extensive shoals, exercise a great influence over 
tliem ; and the spot in consideration may be indebted to its known 
propensity for gales to that cause alone, as also the gulph of Mexico 
and California on the opposite side, and other deep indentations of 
coast. 

Yours, &c. 

Grovlgk Barrkll, 

Master of the American ship Oneida, lately from China. 
Singapore^ Nov. 2, 1840. 


TRACK No. XXVIII. 

Magigienne and St. Paul’s Tyfoon. 

The following are the only notices I have been able to procure of 
this remarkable storm : — 

30th November, 1840. 

Magiciennb and St. Paul's Storm. 

The Ariel left Macao roads on the 30th November, having had fine 
weather with N. E. breezes on the 29tb. At noon 30th, latitude account 
20® 4S N., longitude 113°, fine 7 knot breeze N. E. 

Loss of the French Frigate Magigienne. 

During the week some indistinct rumours had reached this place 
(Singapore) regarding the loss of the Magicienne, which have received 
unfortunate confirmation by the arrival of the Iberia from Manilla ; 
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and the following brief particulars have been handed us by a gentle- 
man, who has derived them from an authentic source. 

On the 27 th Nov., which was just a month after her departure 
from this port for Manilla, the Magicienne encountered a very strong 
gale in the Palawan Passage^ which by the 29th had increased 
to a tyfoon, in which she lost her masts, and received so much 
damage in her rudder that she became unmanageable, and about 
2 A. M. on the same day, she was carried by a strong current on 
to the Bombay Shoal,* to the N. N. W. of Palawan ; and in this 
state borne on by a terrible sea, was dashed on the reef, where she 
instantly went to pieces. The crew immediately betook themselves to 
the construction of rafts, to reach a safe shore ; but fortunately on 
the third day, the whole ship's company were picked up by two 
English vessels, the Mysore and Clifford, and the French vessel 
Favorite, on board of whichthey were conveyed in safety to Manila, 
where they arrived on the 15th instant. The French Corvette 
Danaide, left Manila on the 3d instant, for the scene of this disaster, 
with the intention, as was supposed, of recovering every thing that 
could be saved from the wreck, and had not returned by the 26th. — 
Singapore Free Press, Sl^f Dec, 1840. 

The American Ship St. Paul. 

The following account of a severe gale, which the American ship 
Si, Paul encountered in the China sea, on her way from Manilla 
to this port, where she arrived in the course of the week, has been 
handed us for publication ^ 

“ The American ship St, Paul, G. Pevice, commander, sailed from 
Manilla on the 26th November, having fine weather and the wind 
at from E. to N. N. E. until the 29th, sea account ; the wind then 
freshened into a strong gale at N. £. Latitude 12°* N. longitude 
112^ 23' E. On the 30th at 4 p. m. brought the ship under close 
reefed top. sails until 6, when she came to the wind, having lost her 
sails. The sea and wind continued to increase, and at half-past 
6 p. M. the sea was making a complete breach over her, washed 
away the quarter boat, and so strained the ship as to cause a leak 
under her starboard quarter. At 7 p* the top.masts went by the 
* Lat. 9® 26i N. long. 116® 64' E. 
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board, being blown away — ^ship lying with lee rail under water until 
1 A. M. ; wind blowing a hurricane from N. E. Both pumps at work, 
the men obliged to be lashed to keep them agoing. The weather 
moderated at 1 a. m. for a short time, when the wind shifted to the 


N. W. and blew with still greater fury, and from thence suddenly 
shifted to S. W. at 3 a. m., blowing a complete hurricane, heavier 
than at any time before. At 6 a. m. the wind hauled round to S., 
and then to S. S. E., and it began to moderate at 8 a. m. During the 
gale the barometer ranged as follows : — 

At noon of the 29th, (sea account,) 29.70 

4 F. M. 30th 29.60 

6 „ 29.40 

8 „ 29.40 

11 „ 28.40 

2 A. ; . . 28.30 

3 „ 28.20 


Noon. 


29.55 


\_Singapore Free Press, Dec, 24. 

We may from these accounts deduce, I think fairly enough, that 
La Magicienne was dismasted in the N* W. quadrant of a storm of 
which the centre did not pass far from the Bombay Shoal. The 
frigate was probably drifted upon the shoal by a N. W. current occa- 
sioned by S. W esterly wind in the S. E. quadrant of the storm, or by 
a N. Westerly current, created by the S. E. wind in its N. Easterly 
quadrant, according as she was to the S. E. or the N. W. of the shoal. 
The last is the most probable, because the usual track lies within 
the shoal. 

We may take the centre then, in the absence of better data, to have 
passed over th^ Bombay Shoal, and about noon on the 29th, and we 
find that at 3 a.m. on the 30th, civil time, it had passed the St. Paul, 
which ship might then be about in latitude IP N., longitude 1 1 P E. 

This gives a track of N. W. and S. E., and a distance of 
360 miles in the 15 hours, or 24 miles per hour. This rate of travelling 
is also higher than any we have yet obtained for either the China 
Seas or Bay of Bengal, but it is not an excessive one compared with 
those of the Western hemisphere, and if we admit the two ships to 
have experienced the same storm, which is quite as probable as that 
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there were two of them, we cannot be very far wrong as to this part 
of our estimate* 

Another remark to be made, and it is one of much importance, is, 
that throughout this long period of years, this is the only instance 
in which we find a storm in so low a latitude as that of 11*’ N. the 
Castlereagh's Track, No. IX, being in about 12^ N. The curves 
of those of the Ariel and Moffatt, if their storms reached so far, 
are only conjectural here, and reach the Coast of Cochin China 
in 12^, while the Castle Huntley* s storm, Track No. XII, and the 
Calcutta Thetis* cross the usual route in 13*^. We may then, as this 
space is as much crossed as any other part of the sea, infer, that when 
storms do occur so low as the latitudes of 10*’ or 11° N., they are of 
extreme violence, and perhaps (at least in this instance) also, they 
travel with great rapidity. 


1841. 

TRACK No. XXIX. 

Hong Kong Tyfoon o/2\st July, 1841. 

In this year we have three remarkable tyfoons. Two in July, 
of which the centre passed close to Hong Kong, where great damage 
was done to the fleet lying there, and one which seems to have raged in 
about lat. 14** 20' in November. Of this last I grieve to say, our records 
are very imperfect, though I personally applied again and again to 
parties, who could have afforded me such as would have enabled 
me to lay down a certain track for the storm. 


The Hashmy’s Hurricane at Hong Kong, July 1841. 

2\st Julyt 1841, civil time. 

First part thick cloudy weather, with an increasing breeze from the 
N. W. and squally, glass falling; 4 a. m. hard gusts from Northward, 
made all snug, increasing with tremendous gusts, let go the sheet and 
veered to 60 fathoms on the bowers, a barque astern in the way. 
11 A. M. the tyfoon at its height. Barometer 28.90, Symp. 28.65, 
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wind veering to the Eastward. The spray and mist of the sea only 
allowing us to see the mast-heads of the ships nearest to us, and com- 
pletely concealing the hulls. Tyfoon drawing to the South and mode- 
rating, (time not mentioned,) several vessels dismasted and on shore ; 
great mischief done at the town, James Lang and Prince George lost. 


Tyfoon of 2 Xst July. 

The following Table is copied from the Canton Register That for 
the storm of the 26th, from the same source, I have given afterwards, 
to avoid confounding the documents relative to the two Storms ; — 

Wednesday the 21 st. 

1 

8 0 A. M. 29.42 N. W. showery and fresh. 

9 30 ,, 29.32 N. W. Fresh wind. 

10 0 „ 29.25 N. Rainy. 

11 0 „ 29.15 N. Rainy and squally. 

12 0 „ 29.03 N. E. Strong wind. 

1 0 p. M 28.96 N. E. Gusts. 

2 0 „ 28.92 E. N. E. Hard gusts 

3 0 „ 28.94 E. 

3 30 „ 29.04 E. 

4 0 „ 29.10 E. Misty. 

5 0 „ 29.21 S. E. Rain and gusts. 

6 0 „ 29.27 S. Hard puffs. 

7 0 „ 29.34 S. Rain moderating. 

8 0. „ 29.38 S. Rain moderating. 

9 0 „ 29.45 S. Rain and high breeze. 

10 0 „ 29.53 S. Rain and high breeze. 

11 0 „ 29.54 S. Rain. 

12 0 „ 26.54 S. Fresh breeze. 

The wind from the North in the first tyfoon was remarkable for its 
strength and duration. The effect upon vegetation in JMacao was 
very destructive, every thing appearing as if it had been scorched ; 

4 z 
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the air was filled with salt spray. Fortunately, the greater part of the 
rice crop in this vicinity had been harvested. 

Captain Fraser, of the Good Success, in a letter dated 24th July, 
says, that on Thursday 22d, blowing strong from the S. 8. E. they 
picked up a Portuguese, from whom they learned that he had belonged 
to the Rose, from the East Coast to Macao, which had foundered 
about three days before, at noon. Grand Ladrone, bearing N. ^ E. 29 
miles, hove to and saved the crew of a junk. In the late severe 
weather we had not a tyfoon, being well to the Southward, but a 
heavy gale from S. W. with a tremendous sea. 

The Louisa Cutter, bound to Hong Kong from Macao, left on 
20th July, and at 10 p. m- the wind freshened till after midnight. 
On the 21st at daylight, it was blowing a gale from N. W. to N, N. W. 
By 3 p. M. the wind had veered to E. and S. E., and she was 
totally wrecked on the islands on the Western shore of the river. The 
Commodore and H. B. M. Commissioner, Mr. Elliott, who were pas- 
sengers, narrowly escaped with their lives. 

The ship Ruby on ]5th July, 1841, was lying in Shih.poo har- 
bour, on the East Coast of China, latitude 29'^ 2' N., longitude 12P 40' 
E. and had on that day at daylight Barometer falling. At 10, wind 
veering from N. E. to N. W. with heavy rain and a strong swell 
setting into the harbour. Made preparations for bad weather. Noon 
Barometer still falling, liaving sunk since the preceding evening from 
29.H0 to 29.20. p. m. weather finer, and at midnight quite fine and 
glass rising. 


Abstract of the Log of the Brig Kitty, Captain Willie, lying in 
Hong Kong Harbour, civil time. 

20th July, 1841. — Latterly light breezes, dark cloudy weather, and 
threatening appearance. 

2\8t July — Begins with the same. At Ih. 30m. strong gusts of 
wind from the Northward, with lightning in the West. Prepared 
for a tyfoon, wind N. N. Easterly, Barometer having fallen from 29- 60 
to 29.40. At 6h. 30m.. heavy gusts from N. N. E. with rain, a tyfoon 
evidently approaching. Let go the best bower and veered to 90 fathoms. 
At 10 a. m., Barometer 29- 1 0, blowing a furious hurricane from the 
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N. E. Let go sheet anchor, wind veering to the S. E. (time not no- 
ticed.) At 6 p. m. moderated to a gale from S. £., Barometer rising, 
and at midnight 29.40. 

22d July . — From 1 to 6 gale moderate, but still in heavy gusts, 
at noon fine. 

For this track 1 take the storm to have really veered from N. W. 
to S. E., as it did with the Louisa in the more open part of the river, 
and at Macao we find that the wind was at N. W., when the Ba. 
rometer had already sunk to 29.32, which is far below the usual 
average at this season. At Hong Kong also it seems fairly enough to 
have begun at N. W., though in an enclosed anchorage with much 
high land to the N. E. of it, and beyond that on the continent of 
China, we must not look with any great nicety as to the exact 
point from which the wind may blow, particularly in the first part 
of a storm. A shift from N. W. to S. £. gives about a N. E. and 
S. W. track to the storm. 

The bearing and distance of Shih-poo, where the Ruby was lying, from 
Macao, is about N. 40 or N. 42 E. 683 miles, and we see that a storm 
was probably passing from the N. E. to S. W., at 50 or 100 miles dis- 
tance from her anchorage, at noon on the 15th. From noon 15th to noon 
21st are six days, which time, if these storms were the same, it took to 
force its way over the high lands intervening between Shih-poo and 
Macao, which would give it 112 miles in 24 hours, or 4| miles per 
hour. 

This is assuming it to have pursued a nearly straight course. If the 
mountain ranges forced it to take a curved track round the Coast, 
the rate of travelling would then be higher. We have, I think evi- 
dence enough, (see Third and Fifth Memoirs, Journal of the Asiatic 
Society. Vol. IX. p. 1049, and Vol. X. No. 121 1842, p. 20,) to shew 
that considerable retardation does occur, when storms meet with high 
land on their inland course, and thus there is no improbability in 
supposing the Ruby*s Barometer to have been announcing to them the 
passage of the Macao storm.* 

* 1 mention here a practical result, to which 1 may advert in another Memoir. 

If China was a country under European dominion, a telegraph might, when these 
storms strike the Eastern Coast, warn those on the Southern, that they were coming, and 
in India we might often attain the same advantage. Our children may see this done. 
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TRACK No. XXX. Hong Kong Tyfoon of the 2Qth July, 1841. 

Log of the Ship Hashmy, lying at Hong Kong^ 26M July 1841, 

dvil time, 

2 A. M. Wind freshening from N. N. £. with sudden gusts, and 
threatening appearance, made all snug and veered away. 9 a. m. 
Tyfoon with fearful gusts, wind shifting rapidly to £• and S. £., fu- 
rious gusts from S. £. with sudden lulls, time not marked, fiaro- 
meter 28.40. Symp. 28.20. Glasses rising rapidly. In the evening, 
the wind moderated with heavy rain, wind S. W., possibly the Mon- 
soon. It is a singular circumstance in this Tyfoon, and shewing 
the small extent of the vortex, that a ship at anchor in the Lantao 
Passage, had the tyfoon commencing at North, and shifting round to 
the Westward, while with us at Hong Kong, at about 15 miles to 
the Eastward, the wind shifted by way of East. The vortex must 
then have been very close to us, and its effects could not have been 
felt any distance from the land, as a ship came in from the Southward 
the following day with her royal yards across. 


Extract from the Log of the Brig Kitty, Capt» Willie^ lying in 
Hong Kong Harbour, civil time, 

25th July, 1841. — Latter part dull cloudy weather, 6 h. 30 m. 
threatening appearance in the S. £., 7h. heavy gusts, at midnight 
calm and fresh breezes N. E. and North. 

26/A July , — Begins with fresh breezes from the Northward with 
lightning in the N. N. W. At Ih. sudden strong gusts of wind vary- 
ing from N. N. £. to N. N. W. At 2h. 30m. a. m. a strong tyfoon from 
N., attended with furious gusts of wind and constant heavy rain. At 3, 
veered away and made all snug. 6 a. m. w'ind shifted to N. £. At 
8 A. M., wind E. S. £. Barometer 28.605. 9 a. m. wind S. E. At 10, 
South, tyfoon still blowing furiously with constant heavy rain. Noon, 
wind varying from S. £. to S. Barometer 28.605. 3 p. m. more 
moderate, but heavy gusts at times. The same to midnight, gusts from 
S. and S. E. 

27/A July . — Moderating from midnight. 
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The followiD£f is the Barometrical Table at Macao, which, by the 
way, does not begin soon enough, for, if possible, the fall should always 
be watched from the usual average till it again returns to the same 
point. There are many very interesting questions connected with 
the more or less gradual or sudden falls and rises of those instruments, 
which observers can much contribute to solve by attending to this 
remark : — 

Barometrical Register at Macao, Monday, the 2Qth July, 1841. 

‘‘ 7 30 A. M. 29.17 N. W. Rain. 

9 0 „ 28.94 N. W. Heavy rain. 

10 0 28.94 W. High wind. 

10 40 29.00 S. W. Rain and high wind. 

11 0 29.08 S. W. Ditto. . ^ 

0 25 p 29.25 S. W. Ditto. 

1 0 29.33 S. S. W. Moderating. 

2 0 29.37 S* Gusts. 

3 0 29.40 S. Less wind. 

4 0 29.44 S. Heavy rain. 

5 0 29.49 S. Ditto. 

6 0 29.53 S. Ditto from wind. 

7 0 29,58 S. High breeze. 

8 0 29.58 S. Rain. 

9 0 29.64 S. Ditto. 

10 0 29.68 S. Ditto. 

1 1 0 29.70 S. Fresh breeze. 

12 0 29.70 S. Ditto. 

The above Table shews, that the wind on the 2d day veered from N. 
round to W. and S. W., but at Whampoa and Hong Kong, we have been 
told it veered from N. round to £. 3. £. and S. W., this would indicate, ac- 
cording to the theory of Redfield, that the vortex passed bctw'een Macao 
and Hong Kong. 

That the centre was at one time between Hong Kong and the 
Lantao Passage, there can be no doubt ; as also, that this small tyfoon, 
for it appears to have been of limited extent, was one coming up from 
the S. E.bE., or about from the Grand Lema to the centre of Lantao 
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Island, its right hand quadrants, close to the centre, taking Hong 
Kong, while the left hand ones at different distances struck the 
ship in the Lantao Passage and the town of Macao. I have therefore 
given it that track, as one tolerably well ascertained for the only part 
of its course of which we have any notice, and marked it as No. XXX 
upon our chart. 


Arda^kkr’s Tyfoon of November y 1841. 

For this tyfoon, I have only, I regret to say, the following Documents : — 
Abridged Log of the Barque Ariel, Captain J. Burty reduced 
to civil time. 

The Ariel left Macao roads at noon, 16th November, 1841, with 
moderate North breezes and fine weather, p. m. to midnight wind 
North to 3 p. M., and N. E.bN., afterwards stood to S. and S. S. W., 
6 and 7 knots, with fresh breezes and cloudy at midnight. 

\Tth November , — 4 a. m. strong breeze and thick weather, noon 
fresh gale, (about N. N* E.), and thick weather with a cross sea, lati- 
tude account 19° 31' N., longitude HP 51' E. p. m. strong breeze 
N. N. E. and thick rainy weather, 8 strong gales, increasing to severe 
gale at midnight when under bare poles. 

\^th November . — 3 a. m. wind marked North. 2h. 30m. gale mo- 
derating. Day-light moderate, noon latitude observation 16° 09' N., 
longitude 110° 09' E. In the last two days a current of 70 miles to 
the S. W.bS. 

Macao, 29M Jutyy 1842. — The late arrivals report the occurrence 
of excessively heavy weather in the China Sea in the middle of 
November; the Water Witch encountered very hard gales for suc- 
cessive days, which nearly exhausted the crew; and the following 
extract of a letter from Capt. McIntyre, of the Arda^eeVy will inform 
our readers of the narrow escape which that vessel had from 
foundering : — 

' Left Singapore, Nov. 2, 1841 ; calm, anchored ; noon on the 3d pass- 
ed Vedra Branca ; entered Palawan Passage on the 8th ; wind shifted 
to the Eastward, determined to try the China Sea; passed Pulo 
Supato on the 11th with a S. W. gale; 13th, wind shifted to the 
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Northward ; prepared for a gale; 14th and 15th, fine Northerly winds 
and clear weather. At midnight on the 16th, being then in latitude 
14'’ 30', longitude in'* 40', the Barometer fell from 30 to 29. Sent 
down top.gallant yards, close-reefed and furled the top.sails, reefed 
and furled the main-sail. At 3 a. m., blowing a hurricane from the 
Northward ; furled the fore-aail; spanker blown away; sea making a 
breach over all ; 8 a. m., clouds rolling on, and the wind like the 
noise of thunder, sea confused and running mountains high ; hove 
the ship to under bare poles ; 9 a. m. thrown on our beam-ends, 
ship settling fast ; and put the helm up, which she refused ; little 
after 9, cut away the masts, and ship righted, sea at the time 
nearly swallowing us up ; but the ship did not make an inch of 
water. Now under jury masts, and hope to make Manilla, as wind 
has been from the Westward for three days. Cabin filled with water ; 
letters, chronometers, sextants, &c., all destroyed'; cargo all right.* 
Ardaseer, at Sea, latitude 5(1, longitude 117*^ 15'. 

Singapore, lOth December. 

Another Tyfoon , — On Tuesday afternoon the Clipper Ardaseer, 
which left this port for China on the 2d ult. returned into the roads 
under jury-masts, having on the 16th November experienced a 
severe tyfoon in the China seas, in latitude 14'’ 36' North and long!, 
tude 14^ 40' East ; during which she was compelled, as a last resort, to 
cut away all her masts. At 2 in the morning, the Barometer gave in. 
dieations of the approaching tempest by falling from 30 to 29 inches, 
when thus forewarned, the hatches were battened down and every pre- 
paration made to meet the gale. In a few hours more, it was blowing 
a perfect hurricane, with the sea rising in pyramids in every di- 
rection, and majcing a clean breach over the vessel ; which was now 
nearly on her beam ends, with both of her quarter boats carried away. 
They now attempted to heave over the guns, but could only succeed in 
getting one of them overboard, while they had to beat out the lee port 
to give a passage to the heavy body of water on the decks, tried to 
put the vessel before the wind, but she refused to answer her helm. 
At about half past 8 a. m., an awful gust accompanied by a tremendous 
sea threw the ship on her beam ends, the sea coming up to the coats 
of the masts, and the lee bulwarks, and part of the forecastle being 
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under water. The dead lights were beaten in, partly by the violence 
of the sea, so that the deck and cabins were covered with water, and 
she seemed to be going bodily down. With the utmost difficulty, 
owing to the fury of the blast, and the frightful sea that was breaking 
over her, the masts were at last cut away, and it appeared that no., 
thing but their fortunately all going nearly at the same time could in 
so critical a moment have saved the vessel. Being now clear of her 
masts she gradually righted, and fortunately for all on board, kept 
quite tight during the strength of the gale. Captain McIntyre having 
rigged jury-masts, now endeavoured to make Manilla as the nearest 
port, continuing in that direction until the 23d November, when 
finding it impracticable to make head against the monsoon in the 
state to which the ship’s rigging had been reduced, he bore up for this 
port . — Free Press, Dec* 9. 

It appears from these documents that the Ariel was bringing with 
her a heavy monsoon gale, or it may have been ran into the outskirts 
of the Ardaseer's tyfoon, since her position at noon on the 17th was 
about 330 miles N. E.b.N. of that of the Ardaseer on the 16M, and in 
the 24 hours, the storm might have easily travelled a great part of 
this distance, though it seems to have been spent, or that the ArieU 
ran so rapidly to the South, making 2^ degrees of Southing, between 
the 17 th and 1 8th, that she escaped it altogether. 1 am, however, 
more inclined to think, it was not the storm which she felt, for she 
would in that case have had the wind more Easterly of North if it 
passed to the South, and more Westerly of North if it passed to the 
North of her. Could we have obtained any intermediate logs, we 
might perhaps have found here some evidence of one of these storms, 
confounding itself with the regular monsoon. 

With respect to the track of the Ardciseer's tyfoon, we cannot even 
make a conjectural one from these accounts. All that we can be sure 
of, is, that its centre must have been very near to her when she had 
drifted into, say latitude 14° 20' or 14" 10', which in this longitude is 
not far from our Track No. XL, but here our present knowledge of 
this storm, which was experienced by at least three, if not four, vessels 
belonging to the port of Calcutta, ceases.^ 

The iron steamer Medusa on the 13th and 14th November, encoun- 
tered a severe gale from the N. E. off the Grand Ladrone, which drove 



1842.] A Sixth Memoir on the Law of Storms in India, 


709 


her down to Hainan North Bay, but this does not appear to have been 
any thing more than a monsoon gale. Her consort, the Ariadne^ was 
compelled to bear up when near Manilla for want of fuel, and I 
believe experienced some bad weather, but her log has not reached me. 
The following is also a notice of a storm from the Singapore Free 
Press. 


SiNGAPORB. 

On the evening of Sunday last, the signal was hoisted for a Steamer to 
the Eastward, and from the direction indicated, and the accounts that 
had been previously received of them, it was supposed to be one of 
the iron Steamers, either the Ariadne or Medusa, that started from 
this together for China on the 22d of last October.^ This conjecture 
proved correct, the steamer turning out to be the Medusa, Captain 
Hewett, which had been compelled to put back to this port from 
want of fuel ; and the following are the particulars that have been 
communicated to us of the voyage. On the 2d November, when 
about 120 miles from Manilla, the Ariadne signalised that they had 
burnt out all their fuel, upon which Captain Hewett, who was the 
senior officer, hung out the signal for her to return to Singapore ; and 
his own vessel having still sufficient fuel to carry him on to Manilla, 
he continued his course for that port, which he reached on the 3d 
Nov., but with scarce an ounce of fuel remaining. Having taken in 
here about 30 tons of wretched coal, and as much wood as she could 
stow away, even to filling the cabins with it, the Medusa got under 
steam again on the 9th, and on the 13th, was off the Great Ladrone, 
when they encountered a gale from the North East, and having again 
burnt out all their fuel, they were compelled to bear away on the 
following day. Here their compasses shifted two points to the West- 
ward, and at daylight they found themselves in Hainan North Bay, 
in the midst of breakers and seas running mountains high ; to escape 
from this dangerous situation they had recourse to breaking up the 
ship’s bulwarks and every piece of available timber on board, and thus 
provided a sufficiency of fuel for two hours steaming, by which they 
escaped the perils that surrounded them, after they had nearly given 

5 A 
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up all hopes. For five days they had no observation, but managed to 
run down into Camaraigne Bay^ where they procured wood and 
water, but the former too green to burn. In a day or two afterwards 
they got amplitudes, and were enabled to rectify the error in the com- 
passes, when they prosecuted the remainder of their voyage here in 
safety. 

Captain Hewett of course expected to find that his consort had 
reached this port long before his own vessel — but she having neither 
arrived here, nor been otherwise heard of, apprehensions begin to be 
entertained of her ultimate safety. 

The Medma is now under orders to proceed to Maulmain, for 
which she will set out in the course of a few days. — Ibid. 

The foregoing are all the records which I have hitherto obtained. 
I now proceed to offer a few deductions, practical and speculative, from 
them ; the practical ones not as rules, but rather as hints for forming a 
judgment, and both as suggestions for those who may desire to aid 
in future researches in this important branch of science. 

I commence with a tabular view of the tracks laid down in the Chart. 



Tabular View of the Storm Tracks, laid down in the Chart, 
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It appears from this table that — 

1 . If we class the storms according to the monsoons in which they 
occur, we shall find first as to the iimes of their occurrence. 

N. E. Monsoon I Tyfoons seem to occur in October and November* 

October to May. i only. 

S. W. Monsoon } Tyfoons occur in all the months from J une to 

May to October, r October. 

There is thus, we may say, but little chance of a violent storm from 
December to the end of May, as far as our present knowledge extends, 
and the disturbing force of the S. W. Monsoon against the regular 
N. E. trade seems to be a great cause, if not the cause, of these tempests. 
It is true that the N. E. Monsoon, (which is really the trade wind,) is 
considered to be fully established in November, at the surface of the 
earth, but we may suppose that there may be still some disturbing forces 
from the remains of the influences of the S. W. Mbnsoon acting in the 
higher regions. This sort of vibrating of some of the November storms, 
(Vansittarfs and others,) to which I have alluded, may be noticed as 
affording some countenance to this view of the subject. 

Considering these tables as to the probable tracks of the storms in 
the different monthsi we have the following results : — 

Average of Tracks, 


June. ... 

No. XL 

From East to West. 

From East. 


» I. 

N. 68' E. to S. 68' W. 

\ 

\ 

July. ... ' 

1 „ XXIII. 

S. 34' E. to N.34' W.( 

f From between 
> N. E. and 

1 XXIX. 

N. 45' E. to S. 4.5' W. ( 

L S.E.bE. 

( 

„ XXX. 

8,56' E. toN.66'W.. 

/ 

( 

No. XIII. 

East to West. 

) 

\ 

\ » XIV. 

S. 78'E. toN.78'W.j 

r From between 

August. 

i 

» XIX. 

East to West. 

East and 

I » XXL 

S.40'E. toN.40'W.| 

' S.40°E. 

( 

. „ XXIX. 

S. 78' E. to N. 72' W. . 



! No. hi. — — S. S. E. and E. to W. ^ From between 

„ IV. N. 77‘ E. to S. 77 “ W. > N. 60® E. 

„ V. N. 60' E. to S. 60' W. 3 


* At Manilla they are $atd never to occur after the 30th November, the feast of St. 
Andrew, the patron saint of that city, which is celebrated with much pomp. 
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Average of Tracks. 


VI. 

From N. 78" E. to S. 78" W. ' 


VII. 

S. 84"E.toN. 84" W. 


XI. 

8.57" E. toN.57“W. 

From between 

XII. 

S. 77* E. to N. 77° W. > 

N. 60° E. 

XV. 

N. 68*E.toS. 68"W. 

andS. 10° E. 

XXVI. 

S. 10"E.toN. 10* W. 


XXVII. 

S. 78" E. to N. 78" W.^ 



October. 


"No. VIII. - 
„ X. 

„ XVI. - 
. „ XVII. - 
„ XVIII. - 
„ XX. - 
L XXII. - 

! No. IX. 

„ XXV. - 
„ XXVIII.- 


S. 79® E. to N. 79** W.^ 
N. 74® E. toS.74®W. 
S. 68® E.toN.68®W. 
S. 45° E. toN.45°W. 
N. 74®E.to S. 74® W. 
N. 45® E. toS. 45® W. 
N. 12° E. toS.12°W.^ 
East to West. ^ 

S. E. &toN.E.&S.W. y 
.S. 75®E.toN.75®W. i 


From between 
N. 12’ E. and 
S. 45® E. 


From between 
N.E. andS.E. 


We must recollect in considering this, and all the other results 
which this Memoir offers, that we are very far from possessing all the 
data for the period of time over which it extends ; as, up to the opening 
of the trade with China and the establishment of opium-clippers from 
Calcutta and Bombay to that country, the China Sea was in certain 
months rarely navigated by English ships, and of those few (Indian 
country ships, Americans and others,) which did navigate at those times, 
we have not a single record ; all this should be duly borne in mind, and 
that the most we can expect are approximate results only from imperfect 
data. Another consideration also should not be overlooked, which is, 
that the tracks of the storms seem to be influenced by the quarter 
in which they arise, and that a ship off the Coast of Luconia, or in 
the S. E. part of the China Sea, in the angle formed by the Philippines 
and Palawan, may have more chances of a storm coming up from the 
Southward of East, than one between the Macclesfield Shoal and 
the Grand Ladrone. This consideration also should not be forgotten. 

In my introductory notice I have remarked, that when we cannot 
prove the theory wholly by the evidence deduced from one storm, we 
may prove it in parts by the careful analysis of separate storms. I 
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now proceed to shew how far we have, as it appears to me, done 
this. 

I should state here, that I have as carefully looked for contradictious 
as for confirmations of the usual law, and for tracks of storms from the 
Westward as well as from the Eastward ; but in no instance have I been 
able to find data which would admit of this supposition, while all are, 
as it seems to me, easily and simply accounted for by assuming the 
rotation from left to right in the Northern hemisphere and tracks 
from some point to the Eastward of the meridian. Of the progression 
again, though we have not in the confined space and track which the 
China Sea affords, such direct evidence of it as we have in the Bay of 
Bengal, yet we have some, as in the case of the Magicienne and St. 
Paul, and the Raleigh which are direct enough, and we have again 
and again, which is perhaps of more importance, the increasing 
strength, varying direction, sudden changes, contrary shifts, and de- 
creasing violence of the storms, which are exactly what should occur 
with a progressive whirlwind. The RaleigKs storm, so ably ana. 
lysed by Mr. Redfield, and the Manilla and Panama*s first storm are 
clear instances of well-ascertained progression, and the use of the 
hurricane card will shew that in every instance in which the direct 
evidence of ships in different positions is wanting, the indirect evidence 
which this demonstration furnishes, is almost equal to it, for it can be 
accounted for in no other way. 

A third kind of proof may be deduced from those cases, (as that of 
the Elphinstone,) in which vessels, by bearing up, have evidently 
chased md ran into the more violent parts of their storms again, while 
others by lying to a little longer, have allowed it to leave them. 

A fourth kind of proof is also worthy of notice. It will be seen by 
the log of the Glatton, p. 644, which ship was on the southern verge of 
H. M. S. Theban*s Storm Track, No. VIL, and was standing on, so as 
to cross the wake of it a few hours after the Theban and other vessels 
had been dismasted, that she crossed the confused sea" which the 
passage of the vortex had left. This is always described as creating 
the awful pyramidal" sea, a state of the elements of which no man 
who has not witnessed it can form any conception, and no doubt this 
confused sea is the remains of it. The same occurred, and most re- 
markably, to the London Thetis, as described in Captain Cass* very 
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able report in my Fourth Memoir.* This ship hove to very carefully 
on the southern verge of her storm, which was beyond question a 
rotatory one, and when it had passed her she bore up, and in crossing 
the track of the centre, she had the sea heavier than during the gale ! 
Those who have remarked the effect of a whirlwind crossing a river or 
a lake, or that of a water spout passing near a ship, will recognise the 
value of this kind of proof* See also Col. Reid’s Work, 2 d edition, pp. 
474 and 475. 

Of the rates at which the storms travel we have very little evidence. 
In all the instances in which there appears to be any ground for a fair 
inference 1 have given it. From 7 to miles per hour, appear to 
be at present the limits. 

As to the circular, or nearly circular form of the vortices, we have 
I think, abundant evidence. 1 have again and again, from the logs, 
projected with every allowance the courses and drifts of the ships, and 
nothing but the circular theory would account for the winds. Where 
shifts of wind have taken place, as also where ships have been at 
a distance, or on opposite sides of a storm, the same rule holds good. 

The law for the rotation in one direction, will also I think, be found 
always to have held good, and that the supposition of the rotation in a 
contrary course would wholly contradict our data. 

One or two other peculiarities remain to be noticed, and the first 
of these is the occurrence of what may be called double storms, or two 
storms at the same time travelling on tracks converging towards 
each other. The Golconda’s (two Thetis* Storm Tracks, No, XXVI. 
and XXVIL) are a remakable instance of this, and it is a contingency 
which should not be forgotten by the careful mariner in forming his 
judgment. 

The next is the remarkable abatement in the violence of the weather 
which appears often to take place a few hours after the storm has com. 
menced, but without any change of the wind or rise of the barometer, 
and only lasting an hour or two, when it comes on to blow again from 
the same quarter harder than ever. Old seamen are usually aware 
of this treacherous peculiarity, but it is one which may sometimes 
deceive, and thus deserves to be noticed. 

* See also the Table at p. 694, 23d September, at midnight. 
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• terrifie tempsn lilte Htttt of tbe without any oorreapondiiig 
dqwMHMi <#^#0 Bofometer or dbupiesomoter^ It is possible, however, 
ttiO if &ii IM€ kM^MnuoAt wdi iifOt very cerefully watdied, it might 
have been CBcUkOif^, though not upon the whole falling, before the 
atom eiMne on. Still the possibility of sudi a circumstance should 
warn the aeiittftii to neglect no precaution. 

My last practical remarif refers to the highly serious danger ansing 
from the current, or * ** storm wave,** which seems to prevail in some of 
these tempests as fkr South as the Paracels, setting generally, it would 
aM>ear, to the Westward, though in the case of the General Harris 
and General Kyd to the N. £. The logs of the London, p. 607, 
Wariey, p. 612, ScaMty CaeUe, p. 628 and 632, and Castle Huntley, p. 
661, aflbrd ample prooft of this dangerous current ; and Imay mention in 
corroboration, that I have, in original documents and replies to a num- 
ber of circulars addressed by me to the gentlemen of the H. C. Pilot 
service, at the mouth of the Hooghly, indubitable proof, that a current 
of the same kind running from two to five knots an hour, sets over the 
tails of the reefo to the Westward, in the Easterly and North-easterly 
hufricanes, at the head of the Bay of Bengal besides much evidence 
to shew, that the devastating inundations which occur along the Coast 
from the Megna to Coringa, are often caused by a true storm- wave 
breaking in suddenly, and sweeping every thing before it. 

From thiibiperfeet accounts which reach us from Ghina^ we may 
also 1 think gather, that something of the same kind occurs there. 

Before I conclude, 1 must allude, as a question for research only, to 
another remarkable feature is these tracks, and indeed all the storm 
tracks we have yet traced out ; which is this : If we look at the chart, 
we shall see that idmost the whole of the storms seem to come in groups 
from certain quarters, and these quarters are those in which active or 
half-estisct volcanoes are situated. 

Considering our diart in this view of the subject, we shall observe 
that, to commence firom the Northward, six tracks. Nos. XXIX to XX 
appear to come from the Nmrth-eastward, or from the direction of the 

m 

* These will be published at soon as I ota complete my Memoir os theStorms of 

the Baud Heads, and that cm the (old) Btorpis of the Bay of BengsJ. 
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fvreat volcanic centre of the Japanese Archipelago. Between these wo 
have two tracks, Nos II and XIX, which may be supposed , if they 
originated at so great a distance^ to have come from the active volcanoes 
at the North extremity of the Mananas, as may also Nos XVIII 
and X. 

Wo have then two groups from Nos. VIII to XXVXI, which all 
pass over, if they do not arise from, active or half-extinot volcanoes , 
the North extremity of Luzon having the volcano of Camiguin and 
another yet active, and a chain of active or half-extinct ones extend 
through the almost unknown centre of that island. 

We have next a group of three storms, No. XVI to XXI, which ap. 
pear to issue from the Straits of Mindoro, the Eastern extremity of which 
has the great volcano of Albay, and to the South of it the half-extinct or 
active ones of Samar, Leyte and Mindanao ; and lastly, we have a group 
of three tracks which originate at, or cross, the Island of Palawan, 
which having itself active volcanoes, has also to the South-eastward of 
It Mindanao and the Siao and Sangir chain of active volcanos. 

It may be objected here that since the storms all come from between 
N. N. E and S S E., and the whole sea is bounded to the Eastward 
by a volcanic chain at different distances, the storms must necessarily 
come from some part of it. Allowing all due weight to this objection, 
the coincidences I have shewn between the quarters or centres from 
which the storms seem to proceed, or at which they seem to originate, 
18 worthy of attention, and I am not writing now to jorofe any thing, 
but to suggest points of enquiry for future observers 

I have already, p 664 alluded to the well known fact at Manilla, that 
no hurricane* occurs without some volcanic action more or less violent 
being observed, and as the whole of the chain of the Philippines, from 
Mindanao to the Northern extreme is full of active, or partially active 
centres, far more so even than Java, there seems good ground for sup- 
posing some connection ; but whether the volcanoes be the cause, or 
they are agitated by the effect of the atmospheric disturbance, we 
are as yet ignorant. 

In the Bay of Bengal if the tracks of most of our storms be prolong- 

♦ I he Hurncdnes are Ihere distinguished from the monsoon gales by the term 
Bagto, in Indian (lagilor) word, sigmlying i turning gale, as hiiriKane dof* in the 
Wist IndiPb 
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ed to the S. E.^ they will all be seen as it were to start from near the 
yet active volcanic centre of Barren Island ! and some of the old storms 
wbidi I have traced^ certainly do the same. Again, if we look at 
Mr. Redfield's chart of the West India hurricanes, we shall find 
them also mostly beginning about the volcanic Leeward Islands* The 
neighbourhood of Bourbon and Mauritius, and the Timor Sea, where 
hurricanes seem very prevalent, arh all instances of this sort of relation, 
whatever it may be, if it really exists. 


CONCLUSION. 

Authors are not allowed to speak of the merits of their works, but 
I know of no rule which prevents them from pointing out their faults. 
I would notice here then, that one fault at least of this Memoir is £n» 
completeness of information. For this I am not responsible, * for I have 
assuredly spared no pains to render it as complete as possible , but the 
seaman and the man of science, and every friend to humanity, will I 
hope not fail to see and to point out, from what has been here accom- 
plished with imperfect data, how much more might be done by more 
accurate and detailed accounts, and the continued publication of them. 
It, cannot be too often repeated, and therefore 1 again repeat it here, 
that we are yet in the infancy of our researches ; that valuable as are the 
practical uses to which they have been turned, we know not yet to 
what greater results they may lead us , and that, moreover, no one can 
know fvhat the value of any apparently insignificant instance or fact 
relative to storms may be, which he may have it in his power to com- 
municate. 


♦ To cite oae instance (forthoso acquainted with the Hydrographical History of the 
China Seas, must think it ^>ti iiigc th it 1 have not ri terred mun* ti( quently to the logs 
oi the H. 0. Survey Vebscls, which tor at hast ten or twelve years wtre employed 
tbcie.) I must state that though three or lour applications wcie made to d patty 
who must be in possession ot the logs of one of these vesbels, not even a reply was ever 
received ’ 
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Observations on the Herat Astrolabe, described in No. 118, of the Journal, 

By the Rev, i, S. Pratt, Chaplain to the Right Rev, the Lord Btikop 

of Calcutta, 

I feel ashamed that 1 should have kept the brass Astrolabe you lent 
me so long, without having more to say upon it than 1 have. But, 
I am sorry to tell you, that incessant occupation has prevented my 
giving any time to its examination since the first day that I brought it 
home. On that day I measured some of the arcs, and tried to discover 
the use of the curves drawn upon the smooth face, but could not ascertain 
their use. In fact, it would require a long and close examination 
and measurement of these instruments, and an intimate acquaintance 
with the Hindoo and Arabic methods of calculation and observation, 
which I have no time to acquire, I regret to say — ^to lead one 
to indulge any hope of discovering the use and method of handling 
these Astrolabes. The difficulties that stand in the way of discover- 
ing the method of using these instruments, and the object for which 
they were constructed, seem to be the following : — 

1. An ignorance, an entire ignorance of the object in view ; though it 
seems most probable, that the object was to calculate the dates of festivals. 

2. The want of a complete knowledge of the principles upon which 
the instruments were constructed. 

3. An ignorance of the extent to which the numerical constants used 
in the application of their principles were erroneous. 

4. The imperfectiou of workmansliip in the instrument itself. 

Perhaps I may presume to say, that the author of the communication 

to the Asiatic Society's Journal, No. CXVIII, entitled A description of 
a Persian Astrolabe,” meaning, I believe, the one I now return to 
you, does not attempt to give an explanation of the use of the curve 
lines, which intersect the circular arcs concentric with the instrument 
itself. Indeed, these lines are wrongly drawn in the diagram. It seems 
most probable, that they serve some important office in the calcula- 
tions and observations for which the instrument was designed; and 
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should therefore be carefully examined, and their law of position 418- 
covered, to serve as a chie to their use. 

Perhaps I may be allowed to say^ that from what I have seen 
or read of the Astronomy of the Hindoos, and also of the Arabs, 
my own mind has been brought to the conviction, that their knowledge 
has been" very much over-rated. Their knowledge appears to have 
shewn itself chiefly in the calculation of eclipses ; and the phenomena of 
eclipses being striking and capable of observation by persons of all des- 
criptions, the powers of calculation which have led to their prediction, 
have excited admiration, and raised the fame of the calculators. But the 
calculation of eclipses is not so very profound a branch of Astronomy, 
at least when carried only to the degree of accuracy shewn in Hindoo 
calculations, as to entitle the Hindoo astronomers to ^ any great fame, 
except as being attentive observers and moderate geometers. But as to 
any physical laws, they seem to have been profoundly ignorant, and 
therefore could not have been mathematical or ** physical” astronomers. 
Ancient observations are of great value in Physical Astronomy; for 
instance, the mere fact of an eclipse having been seen by the Chaldeans 
on a certain day, and at a certain hour in the year b. c. 720, has 
led modem astronomers to the demonstrable conclusion, that the 
length of the mean day has not changed by a hundred and fifteenth 
part of a second of time within the last twenty-five centuries. This 
physical fact, of great importance jn all theories regarding terrestrial 
heat, and therefore in the researches of Physical Geology, could not 
have been demonstrated without the observed fact of the Chaldean 
astronomers. But this observation, (though important in its historical 
consequences,) does not argue any great power and knowledge in 
the observers. AH facts of observation are in a similar way valuable, 
but do not necessarily prove that the observers are profound philo- 
sophers. In this way, by confounding the value of observations with 
the powers necessary for conducting and recording them, it occurs 
to me, that the Hindoo and Arabian astronomers have received, in 
general estimation, for too high a name. 

Bishop's Palace, Calcutta, August Wth, 1842. 
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A Description of the Coal Field of the Damoodah Valley^ and the 
adyaceni Countries of BeeThhoom and Poorooleah^ as applicable to 
the present date 1842. J. Homfkay, Esq. 

The coal held of the Damoodah valley, aud its adjacent river the Ac^i, 
commences at about the parallel of latitude 23'’ 16^ and continues 
uninterruptedly upwards to nearly the whole length of the Damoodah 
^river, until near to its source, which lies in the hills near Kamghur. 
Along both of its banks lies the mineral coal held, commencing near to 
the junction of the Singharun Nullah, which falls into the Damoo- 
dah river near to the Serampore Indigo Factory. This point at which, 
however, none of the mineral is found, is the lowest end of a line 
stretching (nearly direct) across the country to the Adji river, at 
a place called Seedpoora Ghaut, where also is the extreme limit of the 
field at the lowest end on that river. This then forms the boundary on 
south side, its northern is stated as above ; the western limits are 
igneous and granitic hills with their subdivisions^ which lie at 
a distance, generally of four or six miles from the right, or western 
bank of the Damoodah, and continue their course to the high lands in 
the Ramghur district, and crossing through a portion of Chota 
Nagpore which abuts against the Damoodah and the Barracar rivers, 
the eastern limits. The North-east, are the range of high hills 
flanking the Damoodah and the Barracar rivers. Descending this last 
river to near to Dabystan, it crosses that river, next to where the 
No. 128. Nrw Srries, No. 44. '' 
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schUtm fbrixtalloQ of. hills commences, and which run across to 
Monghyir and Gurruckpore districts. Bending ronnd with these 
hills, it crosses over to the Adji river, and thence skirting the foot of 
the Igneous hills, which continue towards Rajmahal, the mineral 
Acrei&s as ^e distance increases, or as it recedes beyond the A^ji ri- 
v^,^ ajjl|illl portion, however, alone of this country, east of the Adji, 
can be called a continuous coal field, and where it descends to a village 
called Kosta, on the east bank of the Adji, it ceases ; and the mineral 
and its concomitant sand-stone are lost. Eruptions of granite, gness 
and basalt distinctly mark its limit, until it reaches the very extraordi- 
nary mass of gness rocks at the town of Debrazpore, beyond which 
easterly, there are occasional traces of sand-stones and bituminous 
shales ; and in more than one or two localities immediately beneath 
the hills, and within the dense forests, traces of very inferior coal 
are found ; and at one locality on the Bermany Nullah, which lies east 
of Soory or Beerbhoom, about 24 miles, coal is found in quantity, but 
of a quality so nearly approaching to bituminous shale, as to be unfit 
for steam purposes. Other localities there are, but the quality of coal 
remains to be tested ; but they are all of them of the same worthless 
nature' as that at Bermany Nullah. 1 mention this, just ^ to draw 
attention to a parcel of trashy nonsense, put forth in some publication ; 
something which would induce people to believe, that the Sylhet an^ 
Burdwan coal field, (as it is there called) have some, or had some 
connexion, which by a marvellous occurrence has been disjoined^ 
and that Sylhet and Chirra Poonjee are now journeying towards the 
moon. There is no more similarity between the coal and its concomi- 
tant rocks in the Damoodah and that of the Sylhet and Garrows, 
than between chalk and cheese. None but the most profoundly igno- 
rant of the matter, would entertain a doubt of it. The whole is a mej^, 
literary phantasmagoria, got up ad captandum, and put forth iifl^ 
manner calculated to mislead the unwary. 1 may be tpld,*that our 
operations are as yet in their infancy ; but I cannot see a trace which 
long and great experience in such matters would warraiKt'me, or even 
any unpractised miner, although not educated in the school of mo- 
dern mineralogists, of snail-hunters and saxo-flortsts, to arrive at any 
other conclusion, but that the two great deposits are wholly difR^rent. 
The Damoodah and Adji country is, throughout that portion where 
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the mineral districts lie^ one continued line of country which has 
been subjected to the greatest convuisions of nature, and the immense 
diains of hills of igneous origin, which are visible throughout, are 
corroborative of it. The connexion between these hills at distant points, 
crossing the coal field, is proved by the line of the great basaltic 
dykes, which protruding through the sandstone up to the surface of 
the ground, are traceable from one point to another ; whilst we have 
proofs of the changes, which have been wrought upon the materials 
by these mighty protrusions. It is not very often that the occurrences 
of the intersection of basaltic dykes is observed. There are, however, 
within this field, a vast number of these dykes which cross one another, 
and of course they must have occurred at different ages, as will be 
seen hereafter, and doubtless the changes in the subterranean minerals 
have been affected by it. The most remarkable one which causes 
these changes in the coal field is, one called the Salmah dyke, and 
one nearly parallel to it at Bharah. These are distinctly traceable for 
about 30 miles, and have produced a thorough change in the minerals 
which are deposited on either side of it. The upheave is evidently to the 
N, £., but to what exact amount I cannot say ; but I conjecture from 
many circumstances which when examined closely into, leads me to 
think that the dislocation is of some hundreds of feet. The quality of 
the coal is also changed, and that portion of the coal field hitherto 
opened upon, and whose mineral has-been largely consumed, lead me 
to believe, that the coal on the south-western, or lotver side of this 
dyke, is much superior to that on the North-eastern. There are 
other large dykes and faults of magnitude which are already dis- 
covered, and from which there are many alterations discernible, in- 
dependent of lesser faults gnd interruptions such as impede the pro- 
gress of the miper. At some distance up the Damoodah river on the 

t ith-west bank, is the great hill of Pachete, from which innu- 
rable dykes issue; and all around its base, and between it and the 
river, a space of about four miles, the country although abounding in 
coal, is full of these dislocations. It is nearly opposite to the centre 
of this hill, which is about seven miles in length, that the Barracar rivet 
unites with the Damoodah. The Baracar rises in the same range 
of hills as the Damoodah, and continues its course through the 
hill kt some miles, until it is turned by the mighty Pdrsouath hill 
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towards a mare easterly direetion, and then thrown towards 
schistose hills of the Monghyr range> continuing a rocky stream 
until it bursts through the schistose rocks near to the Panraw hill, 
and between it and Dabystan, where it enters the coal field, and 
continues onward until it abuts against the base of the Pachete hill. 
The Barracar river has on its northern bank innumerable faults, and 
all running })arallel with it, and as I said before, they are traceable from 
the Pachete hill and run towards the Panraw hill. To the North, 
west of these dykes, which lie generally at a distance of about one to 
two miles from the Barracar river, no coal is discovered. The eruption 
of greenstone dykes, which 1 have not only discovered on the surface 
of the ground, but by sinking pits I have come down upon them at 
considerable depths, and found them dipping at a sharp angle, com- 
pletely cutting off all the minerals, and a change in the nature of the 
rocks which accompany it, takes place. Within the space of country, 
between the rivers Barracar, Adji and Damoodah, and a line of country 
generally four to six miles in breadth, to the South and West of this 
last river, is the coal field ; and glancing at a map, it will be seen it is 
of great extent, and with little exception, may be taken to be full of 
coal and iron-stone. The veins, however, are not all of them of such 
thickness, or of such a quality as will warrant any profitable operations 
for working the mineral. In some situations the best veins lie at great 
depths, whilst at others, they ar^comparatively shallow, and are found 
to a great extent upon the crop of the vein. Much of the coal hitherto 
worked and brought to Calcutta, is from such openings, and it is well 
known, that it is necessary to ensure obtaining good coal that the 
vein be found and worked from beneath some superstratum ; and if 
that be of sand-stone or shale, so much ^ore likely is the mineral to 
prove of good quality, and less liable to perish with the weather ; wast- 
ing its tar as well as ca^umbling and mouldering to dust, and turning 
grey coloured so soon as the natural tar has been evaporated. 

I shall first place an account of the works now opened, and at which 
coal is obtained and despatched for sale to Calcutta, commencing at 
the lowest end, where the Benares new road having passed over the 
alluvial plain mear Burdwan, commences a slight ascent nearer to the 
jungle of Furreedpore. This jungle, which is of some extent, is upon a 
ted konkary soil, and reaching the dawk bungalow of KyrasoJe, which 
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is near to the centre of this jangle ; there a reddiah sand-stone ecmgloiue- 
rate is pereeived ; thence commences a gradual descent until we reach the 
Singharun Nullah, before alluded to. This is the first point of the 
coal field on the south limit The distance from this point on the 
Benares road to the junction of the Singharun with the Damoodah is 
about five miles, and to cross the country northward to the Adji at 
Seedparah Ghaut is about seven miles, so that the breadth of land be- 
tween the two rivers of Damoodah and Barracar may be taken on an 
average of twelve miles. The streams are nearly parallel until the point 
where the Barracar enters the Damoodah ; probably the same causes 
which were exerted to turn that river to the east have operated to do 
the same by the Adji, which similarly bends easterly at nearly the 
same parallel of latitude. Into the Damoodah, or southern river, we 
trace the following minor streams, proceeding upwards and commence 
ing with the Singharun, which small nullah drains the lands all the 
way up to Hidgelgurreah hill, situated about three miles from the Adji. 
In this nullah coal is found to crop out at a distance from the Benares 
road about one and a half mile, and the basset edge of coal veins are 
traceable along its bank for about three to four miles. Advantage has 
been taken of that circumstance to open collieries upon it, and to 
drain the mine- water into this nullah. There have been workings up. 
on this vein of coal, which vanes from seven to nine feet in thickness, 
ever since 1832, but success has not attended the operations, as the 
object of despatching the coal by the way of the Adji river down to 
the river Hooghly has proved both dangerous and expensive, and the 
coal obtained therefrom, probably owing to its proximity to the surface, 
has been of inferior quality. Late openings have been made with a view 
of conveying it to the Damoodah, which is five miles distant, to which 
it has to be carted at considerable cost ; whilst to the Adji, that dis. 
tance is from the nearest of those openings six miles, and others seven 
miles. The line in which this vein of coal is found, continues from the 
first opening alluded to across the country and to the Hidgelgurreah hill, 
and thence across the river Adji into the Beerbhoom district. Although 
even near to the Adji, it is not discovered of so great a thickness, the 
vein having evidently thinned out'* towards the village of BeercoL 
tee* The first opening or lowest down the stream is that by Messrs. 
Erskine, being the one now whose Sial is conveyed by carts to tbe 
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Bamoodaht A mile and a half higher up, are the openings of Mt« Rogeet 
and Mr. Blake. This last gentleman commenced in 1832, with a 
view of conveying its produce down the Adji ; but hitherto the greatest 
extent has not exceeded a few thousand maunds, such is the ungovem- 
able nature of that stream and the shallowness of water, and dangerous 
rocky bottom, that all efforts to overget it prove unavailing. There is 
but one way of turning the Adji to any account, which is by convey, 
ing the coal in carts lower down the river, about 25 to 30 miles, and 
where the river navigation is less dangerous, although even from that 
point it is much inferior to its equally ungovernable brother the Da- 
moodafa. The vein of coal is but one along this line, and when one 
reaches to the Hidgelgarreah hill, and between it and the Adji, the 
iron-stone measures are found cropping out ; these I shall hereafter no- 
tice. The next nullah above the Singharun, and on the same bank, 
is the Nooneah. This is the most considerable of all those minor 
streams at its confluence with the Damoodah, where are situated the 
collieries of Messrs. Carr, Tagore, and Co . ; and Messrs. Gilmore and 
Homfray, both of which adjoin each other, and are at a distance of 
only a few hundred yards from the main river. The popular name 
of Haneegunge, is derived from the proprietary rights of one of them 
having been vested in the late Ranee of Burdwan, and which also 
gave rise to the equally fallacious term of Burdwan coal. These 
collieries have their pits sunk down to the main vein of coal, gene* 
rally to a depth of ninety feet, the vein varying from seven and a half to 
eight and half feet in thickness; the covering immediately over the 
vein is dark shale, and over which is a soft friable sand.stone> and 
which enables . the vein to be excavated in openings of generally 
four yards in width; the working underground being conducted 
on the pillar and stall system, and with so excellent a roof over 
the coal it allows full three-quarters of vein to be excavated, the prln- 
dpal loss or waste of coal being attributable to its nature, being a free 
burning or non-binding coal The small, or dust, which is produced 
m its working being of no value, is left in the hollows of the work. 
Fortunately, there is no appearance of fire-damp in this vein of coal, 
and the whole system of working has enabled them hitherto, to be kept 
extremely well ventilated. This vein of coal is perceptible ftwr seven 
qr eight miles up this nullah, ^and is found cropping out in very 



1842.] 


of the Dtmoodt^ Valley. 


729 


many places in that distance, until it is found where the Benares 
road crosses this stream, and within two miles of the Assensole 
dawk bungalow. 

Although there are no great impediments to the present works by 
faults, still they exist around and within these collieries to some extent, 
and it is evident from the view any scientific person would take of it, 
that but for such dykes, this noble vein would discover itself in many 
other places; but no where between these collieries, and those of Sin- 
gharun is there any visible traces, though beyond a doubt the vein lies 
beneath the whole extent of ground between these nullahs. Higher up 
this nullah about one mile, and near to the village of Damooleah, t^e 
coal is also worked ; it was originally opened and worked by Mr. Jessop 
and its produce carted to the Damoodali ; its proprietary right is now 
vested in, and exercised by, Messrs. Carr, Tagore^ and Co. Higher up 
the nullah, and near to the Benares road, there is another opening by 
the same proprietors, called Moishla orDamarah, the produceof which 
is carted about two and a half miles to the Damoodah. Between this 
locality and the Damoodah near to Cheluad, a pit has been sunk 100 
feet, and has passed through two small veins of coal similar to those 
found on the opposite, or south-western bank of the river at Salmah, 
where a pit was commenced to be sunk by me in 1831, and after a 
cessation of two years, has been continued until the present time, June 
1842. It has reached a depth of above 210 feet, and has passed through 
seven different veins of coal, and one of iron-stone. None of these veins, 
however, are of a description that would warrant mining operations 
thereon, varying in thickness from 16 inches to three feet only, and are 
of an inferior quality. 1 am still sinking, with a view to attain a vein 
of about seven feet thickness, and of excellent known quality. The 
strata which have been passed through in this pit, are the usual ones of 
sand-stone and shale, but differing from any others that I have met 
with in this country, and approaching closely to those in the English 
coal fields. The grain of the rock assimilates, and the characters which 
usually distinguish fruitful mineralogical strata are all present, whilst 
those met with in the sand-stone of the other collieries, are very unlike 
the usual ones accompanying coal in England, although the shales 
are similar, and contain the usual floriform and herbaceous impressions 
of vegetables ; these are also here found both in the shales and in the 
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sand^stonea. This pit ia withio a hundred yards of the great Salmah 
basaltic dyke, and at a distance of 600 yards lower down the river is 
the accompanying dyke at Bharah* They run to the south-westward 
nearly, but not quite parallel. One of these is traceable to the neigh* 
bourhood of Telindah, where is an abrupt conical hill, an offshoot of those 
hills which constitute the western boundary of the coal field all the way 
up to Pachete and towards Ramghur. The other dyke is traceable to 
the same range of hills near to the village of Rampore. The distance 
from Salmah and Bharah is about six miles. 

Near to my pit, these dykes, which are each of them about twelve 
yards in breadth, cross the Damoodah river diagonally, and after 
ccmtinuing their course nearly a mile along its bank, they gradu- 
ally tend towards each other, and the Bhara dyke intersects and 
crosses that of Salmah, at a plaee called Juggernat Ghaut. The 
Salmah one continues in full breadth across the country, through 
the village of Damarah, and several others towards the Adji, and is 
traceable for the distance of very many miles. The Bharah dyke, 
where a point intersects that of Salmah, continues its course through 
the country, but in a different direction, running towards Herabpore, 
and jiear to which it also meets another basaltic dyke of lesser 
magnitude, which I trace from Majeet, and they seem to have united, 
for I lose all trace of it thereafter. The dyke then turns a little more 
eastward, and continuing onwards, crosses the Benares road between 
Gopalpore and Neamutpore, and continues on towards Dabystan and 
to the schistose hills in that neighbourhood. It is these two main dykes 
which have caused the alteration in the strata, since the veins which 
are found on one side have not found corresponding ones on the other. 
Proceeding up the Damoodah on the south-west bank near to Berooee, 
there is a nullah called Tentooleah which falls into it, and which takes 
its rise in the igneous hills at the back or western side of the Pa- 
chete hill. This nullah skirts the base of the Beharrynauth hill; it is ex* 
tremely rapid and rocky. Within this nullah the various small veins 
of coal met with in the pit at Salmah are here visible, and when close 
to the base of the Beharrynauth hill, a fault throws up the strata, 
bringing to view a vein of coal of about seven feet thickness and ex- 
cftllent quality. There are I believe not less than nine different veins 
whidi lie above this, and two rieh veins of iron-stone. To attain this 
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veki of coal, my pit at Salmah io sinking* The proximity of the hill 
is such, that the strata around these are in much confusion, and at its 
base at the upthrow fault, the whole of the coal measures and their 
concomitant sand-stonearecutoff at once; the country becomes imme*. 
diately changed from a barren rocky surface to that of a fair cultiva* 
table soil. A line tolerably direct from Beharrynauth hill towards 
that of Pachete defines the limits of the mineral field on the south-west, 
about six miles higher up the Damoodah. 

Another similar nullah, sometimes called Alroosah, and some- 
times Soonaree, runs much in the same direction towards Mo. 
reiiiah village, and in this nullah the same veins are disco- 
vered as in the Tentooleah; and are cut off by a similar upthrow 
fault, probably a continuation of that at Beharrynauth, bringing 
the same seven feet vein of coal within sight. Abciut two miles above 
this, and upon the north-eastern bank, is a small nullah called Salin* 
chy ; here the strata are seen to be much troubled, and rising at a 
great angle. Here is situated the Chinacoory colliery, a vein of seven 
feet, which to me appears to be the same as that above alluded to, and is 
largely worked by Messrs. Carr, Tagore and Co. ; this undertaking was 
originally begun by Mr. Betts. The vein of coal lies beneath a hard 
sand-stone rock, and admits of being worked similarly to the other 
collieries by the manner of stall and pillar, admitting thereby of a large 
produce being obtained. Around this place of Chinacoory, the strata are 
extremely deranged, and openings made in different places shew satis, 
factorily, that the dislocations extend to a depth sufilcient to embarrass 
regular and continuous workings, without the aid of different pits to 
suit the different distortions. To the westward of this colliery, the 
vein is thrown up, and lost for a great distance. There is also here a 
basalt dyke, wjiich runs thence towards the Adji. There is coal 
also discovered and worked as outposts, or detached workings by the 
same firm in several places, nearly opposite to Chinacoory on the western 
bank. Proceeding about three miles higher, and on the same side as 
Chinacoory, a small vein of coal is found at a place called Dheesher- 
ghur, and worked by Messrs. Carr, Tagore and Co. The land hence to 
the union of the Barracar river, seems to contain this vein near its 
surface. 1 cannot determine whether it be the same as Chinacoory, as 
the numerous faults and dislocations hereabouts have materially alter- 
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ed the strata, aft Is frequently the ease from ailch causes, and reduced 
its thickness to about three feet. There is no information to be derived 
from the difference of the strata of rocks which accompany it, and usu- 
ally serve to guide us and assist our judgment in such difficulties. We 
are now arrived opposite to the great Pachete Hill, and find ourselves 
in the country of dislocations and troublous faults and dykes. Here on 
the south-east bank of the Damoodah, as I before have stated, disloca- 
tions occur in every direction beneath that great hill, and between it 
and the river. Coal, which in my present state of survey I take to con- 
sist of two veins, is discovered all the way up to Gautcole, the open vein 
of it is seen in numerous places, and it is all of good qualit;^. At GauU 
cole, the river navigation ceases for boats ; it is impeded by rapids, and 
of such fierceness, as to preclude a hope of effecting any passage for 
boats higher up this river. It is convenient, therefore, to confine my 
description of the minerals to those which are discovered below this 
place, although the same continuous field of coal, though much more 
contracted in breadth, extending but a short distance to either side of 
the Damoodah, continues all the way to Hamghur, and to the hills 
separating it from Palamow, and it seems probable, that the coal fields 
in that district arc coeval with the one of the Damoodah valley; 
but it is remarkable that the quality of the coal, as it approaches to 
the hills of evident igneous origin in that country, has been subjected 
to a change for the worse, and upon'which I formerly reported in my 
survey of that country for coal by order of Government. The Da- 
moodah, as I have before stated, has a range of conical hills running 
parallel with it at a distance generally of four or five miles from its 
south-western bank all the way to Beharrynauth hill, thence they 
keep at a greater distance, aqd stretch by the picturesque village of 
Baroo, which is the residence of numerous priests with temples rais- 
cd, some on and some cut from the sides of these conical hills, which 
stretch away hence to near Rogonatpore. On the south-west of these 
hills, which I take it are protrusions through the sand-stone formation, 
and further towards Chota Nagpore, the coal formation is again met 
with, and it has been a matter of some doubt to me, whether it is not 
connected with that of the Coyle river and the Palamow coal field ; and 
that the great disjunction of the three coal fields of Damoodah, Coyle, 
end Palamow is clearly defined by the range oi hills before described, 
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runmng jparallel with the river up to Ramghur. Coal is found in many 
sitttatioiis in Chota Nagpore^ though the veins are deficient in thickness. 
It remains to be seen^ if others of more encouraging quality and suf. 
ficiently thick to be worked will be discovered in that wild country. 
1 think it possible^ that a previous connection has existed between the 
eoal field of Palamow, |^moodah, and those countries beyond Chota 
Nagpore, towards the northern part of Cuttack to the sites described 
by Captain Kittoe, and which are traceable through a great extent 
of country thence towards the Coy]e 3 and also througl^ Chota Nagpore. 
The concomitant rocks and shales found in all these countries are ex. 
tremely similar ; nor is there wanting some peculiar veins of iron st^e 
and fire clay, which point towards common and probably coeval formal 
tion. The country is so extensive, that years must elapse ere these con- 
jectures can possibly be supported by unerring proofs. But it seems to 
me indisputable it is not a matter of very mucli interest as regards 
Chota Nagpore, as its distance, and the impracticable nature of tlie 
country, precludes a hope of finding any demand for its produce of 
coal. 

Returning to Gautcole, and on the north-east bank of the river, we 
find continuous dislocationsi the dykes now appearing to be of green, 
stone, and the country becomes covered with loose gravelly quartz 
pebbles and conglomerates. Coming downwards to the rocky island 
at the junction of the Barracar river, we enter it. This being a sub- 
division of the Agency of the South-west Frontier, or Chota Nagpore, 
is subject to the jurisdiction of the Poorooleah Agency. Soon after 
entering the Barracar, great dislocatioqs are visible, and by the agency 
of some one of them, a fine vein of coal is brought to the surface 
of the ground, and upon which 1 hs^ now two collieries at work. 
Similar dislocations have again thrown down the vein, and its extreme 
limit is but a few hundred biggalts. The nature of the mineral differs 
from any that is found |jpi that part of thq. country, or within the 
Damoodah. The coal is of that description called bending^ though 
not very strongly so; still it produces an excellent coke, such as 
is not obtainable from the coals found lower down the Damoodah. 
It has been found to be the very best description of coal used for steam 
engines, and far exceeding in value for that purpose any other of 
the country eoals now brought to Calcutta. About four miles up the 
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Barrftcar on the west bank, and a little above the Benares road 
ferry, another vein of coal, about nine feet in thickness, is thrown up^ 
and is now worked ; but its quality is extremely low in the scale of fuel ; 
and at about eight miles further from Barraear, and on the westel'n 
bank, the sandstone formation is abruptly superseded by the schistose 
rocks and hills about Panraw, where the^penares road crosses the 
Barraear at the ferry of Bagooneah; and all around there, the 
ironstone, measures rise out of the river, and are seen basseting out 
for some miles ^ the veins of iron are three, of a thickness two to 
three inches, and very poor in metal. These ironstone measures lie over 
the vein of coah which is found on the opposite bank at Bermoory, 
’ts well as at a place called Ramnaghur, about three miles higher 
up, and it is traceable all the way across the country to the Adji 
river, thence across it towards the Beerbhoom hills, and down that river 
at various places near Jamalpore, Cherooleah, and Hedgelgureah, until 
the formation is wholly lost near Seedparah Ghaut. Nearly in a line 
from Begooneah, at which ferry are the great Jeyiie temples towards 
Cherooleah, and at a distance from Mamutpore, on the Benares 
road of about four miles, is situated the \ illage of Hattoreah Aytoorah. 
At this place the vein of coal crops out, as also does in many other 
smaller veins, and here was undoubtedly situated the first colliery ever 
opened in India by the agency of European superintendence. The 
remains of old crop workings are still visible near to the village, 
which were carried on by Mr. Heatly in 1774, or thereabouts, 
and it was from this place tlie coals denominated in those days 
Ramghur coals, were obtained ;4he whole of this country being at that 
time subjected to the rule of the Rajah of Ramghur; and it is 
an historical fact, that Mr. Mpatly, at that time being politically 
employed by Government, ^tured the Rajah, and probably ob. 
tained a knowledge of the existence of coal through some atten. 
dant circumstances, and, for working whioljt, he was said to have ob- 
tained Government permission. It seems the coal was twice or thrice 
worked, and consumed in the arsenal of Fort William ; the records of 
Government attest the fact, and the reasons assigned for discontinu- 
ance of operations were, that the coal did not answer the purposes for 
which it was required, the work was abandoned, and seems to have 
lain idle ever since. The line of one of tlie great dykes passes close 
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to^thU p}3!ce> and Co its agency probably the ouUburst of the vdo may 
be attributed. 

FnHn the description of this great coal field it will be seen^ that 
there is no want of the mineral to be apprehended, and that the pre* 
sent collieries are fully capable of producing therefrom any quantity 
of coal that can be required ; but it is not the difficulty of raising, and 
the production of coal that impedes supply. First, the necessary 
charge for European superintendence, which is required to conduct 
money operations, adds an extraordinary heavy charge upon the cost 
of production. Then comes the capability of river transport, and the 
difficulty of obtaining such a ghaut on the river as will admit 
to lie ready laden to start off with the mountain torrents^ TflP 
rivers Barracar, Damoodah, and Adji, all rising in the hills, are navi, 
gable only for boats to descend for about ten weeks, and then only at 
such timesKas the rain in the hills affords sufficient water to produce 
a flood in the river ; the rapid descent of the river beds seldom allow, 
ing a flood sufficient to float a laden boat to remain three days, but 
more usually two days, for unless a boat starts with the first or begin, 
ning of the torrent^ it will be difficult for it to reach its destination at 
Omptah, where the coal depots are situated, before the water shall 
have fallen to a depth insufficient to bear the laden boat ; but empty 
boats can proceed up the river at all times during the ten weeks. It 
is therefore necessary for a colliery to have on the river's margin such 
a ghaut, as where a pond of deep water is situated, and where laden 
boats can remain till the torrents admit of their departure. Such 
ghauts are extremely rare, and within the whole distance described 
on the Damoodah, there are not more than four or five such, where 
thirty laden boats can remain. It is i|||||||the greatest difficulty that the 
present collierips can manage to keep^Rir extensive number of boats 
ready laden. This will be easily conceived, when it is recollected, that 
from the Nooneah Khal, where the collieries of Messrs. Carr, Tagore 
and Co. and those of myself are situated, if a flood succeeds after a period 
of ten days' absence of it, that a line of coal boats then departing ex- 
tends frequently six miles in length, and is perhaps one of the prettiest 
sights that a stranger can witness. The channel of the river wherein 
almie the boats pass down, Is extremely tortuous, very narrow, and 
constantly changing from the effects of the sudden rise and violence 
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of the torrent. Very many boats of the finest description in Bengal are 
lost by falling foul of each' other; and once upset, these boats are 
usually dashed to pieces on the rocky sides of the river, or else sink 
with their load to an irrecoverable depth in the quicksands. 

In order to be able to load these boats with rapidity, it is next 
of consequence to have the coals ready at the ghaut ; this imposes the 
necessity of keeping the colliery at work throughout the year; the 
coals therefore are seldom sufficiently fresh when they are sent to 
Calcutta, for it is only those worked during the ten weeks’ time that 
can be strictly so called. The consequence is, that the coal being 

« bject to^ exposure for so many .months to the heat of a tropical 
n, has its innate tar and coal.oil greatly evaporated. This is the 
cause of its apparent inferiority to that imported from England, which 
is usually put on board ship within a day or two of its exit from the 
coal pit, and arrives at Calcutta without ever having been subjected 
to exposure. The coal of the district when fresh, will bear a favour- 
able comparison with the average of coals imported from England, 
and that from Barracar is a very little superior to it ever imported. 
The great drawback to a cheaper supply of coals to the Calcutta 
market is attributable mainly to the two great causes of loss in 
weight by this exposure to the weather, for it is not only the nine and 
half months at the river ghaut, but there must afterwards be a 
twelve months stock at Calcutta to supply the market with, until 
the river again becomes navigable. These two periods will be found to 
be an average of twenty months to be subject to exposure ; and the next 
is, that there is an interest of money on the outlay for the same period of 
time. 1 doubt much if any remedy at the present rate of demand 
for coals can be applied. Neil|||k|rail-road8 nor canals with the present 
annual demand fora quantit^r about 40,000 tons, (although the pre- 
sent collieries could treble their produce directly,) could compete with 
the comparatively cheap transport by the ungovernable river naviga- 
tion, which bad as it is, still permits the coals to be conveyed to Calcutta 
at an average charge of seven shillings per*ton. Although the general 
price for first class Steam coals is now rated at six annas per maund, 
or about t\yenty shillings per ton, whilst there arises a great deal of 
breakage into small and dust, which abstracts from its quality their 
price about one-fifih, so that the first class Steam coal may net to the 
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vendor twenty shillings per ton, still the average will not exceed sixteen, 
and although he has a heavy delivery charge to sustain, the miner 
at this price is supposed to be amply paid for his undertaking. 
Again, supposing the plan of a rail-road or a canal to be entertained, 
to what place should it direct its highest point, so that branches may 
be formed to the various collieries now open, and others which would 
doubtless follow ? The most expensive part of the undertaking would 
He within the line of the mineral field wherein the collieries are now 
working, which we may take at twenty miles in length. Any un- 
dertaking of this nature must be conducted to the extreme point; 
those most favoured at the lowest point would otherwise possess 
virtual monopoly of supply. It is a just source of complaint, that at 
the present day the right of passage, or way-leave, to the river 
can be so exercised as to prevent the minerals from reaching 
the line of navigation of the river, which is an open, free, and 
untaxed road to the market of Calcutta^ but any petty landhold- 
er possessing a biggah of ghaut land on the river’s margin, may 
prevent the interior of the country for miles from pouring its re- 
sources to the capital, by what seems to me impolitic, withholding of a 
regulation to open these gbauls to public use. There is scarcely a 
canal or rail-road act in England but has some clause to oblige 
persons possessing lands applicable to such purposes, to accept a coin- 
pensalion for its use, settled usually by a jury of assessors. Why should 
not the rule for what is required for public purposes in that country, 
bo applied to this? The present demand for about 50,000 tons by the 
removal of such obstacles as these, and many others of a similar nature, 
may be extended to double or treble that quantity in a year's time, 
if there Was a demand for it, as th^g||D8t8 of the coal at the present 
day is much enhanced by these sorts or demand, which tell grievously 
in the accounts of a small concern. These observations apply to the 
mlple of the river-ghauts. 

iron worked within this mineral field is generally the produce 
of the thin veins which crop out on the surface of the ground, and is 
smelted now in but a very few locations ; but the whole country has in 
different places been subjected to the workers of iron. Scarcely a 
spot of five miles square within this field but the scorise of iron are 
found in great quantities ; and it would seem, that as the country 
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became subject to the cultivator, the iron smelter retreated further 
into the hills and forests. At present, the only place where iron smelt, 
ing is carried on within this Held is near to Gautcole, and beneatli that 
range of hills, and towards Soosnah on the south-west side, and be- 
neath the Beerbhoom Hills on the north-cast; but no where east 
of the Barracar, and between the Damoodah and Adji. 

Having thus described the country, I may mention, that in the 
Damoodah coal Held, not a trace of limestone has ever been found, nor 
in either that of Ghota Nagpore or Cuttack ; and its absence throughout 
this and the neighbouring coal Held of Palamow will convince any 
one, how different are the formations of this Held from that in Sylhet, 
the Garrows, and Assam, where the noble limestone rock is found to 
accompany the coal throughout the whole of those countries. I cannot 
claim any honour, as others have done in the publication alluded to, 
for a discovery of coal as it is called, ten miles within the delta of the 
alluvial formation, and in the midst of the paddy Helds; but 1 hope 
that what I have above stated, may prove instructive to such as think 
it worth while to inquire into the resources of the country. There is 
an account in the “ Gleanings of Science,” of the coal and colliery of 
Raneegunge, by Mr. Jones, and 1 should not have mentioned it, but it 
is erroneous in the extreme; and at the time he wrote it, 1 am certain 
it was based on very limited survey. It cannot be relied on at all, 
not even the section of the vein at Raneegunge, which is there 4 nade 
out to be seventeen feet, instead of half that thickness from the sur- 
face of the ground. We procure lime konkar, and this is the only cal- 
careous production known hereabouts. Limestone, in the way of profit, 
would be far more coveted than coal ; but we have it not. Fire clay of 
fair quality is found beneath t||| coal of some veins, but not univer- 
sally. When properly selected^ have seen excellent fire bricks made 
therefrom, and have seen them used successfully in Messrs. Jessop's 
foundery. A porcelain clay is also found extensively near to^lMl 
hills on the south-west of the Damoodah, but the admixtur^ ol! 
foreign matter unsuits it for fine ware. 1 had some coarse pottery 
made from it in England, but they failed to produce fine ware. It is 
evidently decomposed rocks, and I take it, assimilates to that of China. 
In its native state, and by (»reful ablution, it might get rid of the 
impurities, but it is unadapted for pottery. 
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The hills around the south-west extremity^ and near to the Su- 
banreeka, contain a very poor description of copper, which is stealthi- 
ly worked by the natives. The ore is very poor in metal, also 
ill the Beerbhoom district, and not very distant from where the coal 
is found in the Braning ruin. At a place called Doomka, there is lead 
found in several places, but that is also poor in metal. It probably is 
an outlier of the same plumbose formations as is found near to Deoghur, 
although twenty-five to thirty miles distant. 

Talc is found in many places in the neighbouring hills, but the 
plates are not very large. , 

One might suppose, that where sandstone is found throughout this 
country, that some good paving stones might be obtained, but with the 
exception of two places, I have never met with any sandstone which 
separates in beds. At Cherooleah, on the Adji, lafrge quantities were 
formerly raised, but were principally hewn from large boulders of 
sandstone and loose outlying rocks ; the grain is very coarse, and the 
stone soft. It however answers well for common purposes, but is unfit 
to be applied to fine work. 

« 

Note. — Aytura, Chinacoory, and Damoully, (Mr. Homfray’s Damooleah) were 
three of the six mines opened by Mr. Hcatly in 1774. The scattered position of 
those over tlie country, shew that the field had been explored with some attention 
at that early period, and its most capable spots determined with jiulgnjunt. Chi- 
rueleah also lies within the limits applied for and granted to Mr. H. So little appears 
to have been done since, as far as regards the examination of the great coal field 
of these districts, that though the early discoverers speak uniformly of Beerbhoom 
coal, ainl Pacliete coal, and even Mr. Jones, “ saw nothing to indicate the existence 
of coal in the Burdwan district,” the publications of the Coal Committee invariably 
term this the Burdwan field, an error that might lure some sanguine capitalist into 
speculations like thosd of the Bexhill Colliery on the Hastings’ Sand, chronicled 
by Sir John Hersclicl, (Disc. Jijnt- Phil. p. 45). The silence of the same authorities 
has compelled me to support a narrative of the early history of coal, (placed in Mr. 
Torrens’ hands) by rather tedious quotations from jmblic papers, as its authenticity 
might otherwise be called into question, since the Committee having easy access to 
Government records, and this being their special province, appear to be unacquainted 
with the facts. 


S. G. T. H. 
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A Monograph of the species of Lynw. By Edward Blyth, Curator 
to the Asiatic Society, 

As the Lynxes are a group of Cats pre-eminently attached to frigid 
and mountainous regions, it is remarkable that none has hitherto been 
observed on the Himalaya, where the widely diffused Felis Chaus of 
Guldenstadt (vel F. Kutas^ Pearson, F. affinis. Gray, and Lynchus 
erythroiis, Hodgson,) appears to be their only representative, this 
being rather a Lynx-like Cat than a true Lynx, though one of an 
unbroken series of gradations passing from the domestic Cat group 
into the present form, and which series is finally connected by F, 
Caracal with the typical or northern Lynxes — the Caracal according 
with the latter in wanting the small foremost upper false molar-tooth 
which exists in all other known Cats, while it is deficient in the facial 
ruff and mouchotures so characteristic of the animals under consider- 
ation. 

That more than one species of this minor group inhabits the wooded 
Elboorz chain stretching eastward from the southern extremity of the 
Caspian, there is every reason to consider probable; and “ the Lynx”* 
is included by Capt. I’hos. Hutton in his enumeration of some of 
the mammalia of Afghanistan, (Calc, Journ. Nat, Hist, I, 558,) in 
which country “ a large wild Cat, with a tendency to the Lynccan 
tuft on the ears,” (most probably the Chaus) ^ is noticed by Dr. Griffith to 
be met with about Oliporc {Joum, As, Soc, X, 978), Mr. Hodgson has 
obtained a species in Tibet (Jhid, XI, 276), which, from the dimen- 
sions ascribed to one of his specimens, would seem to be F. cervaria ;t an 
animal chiefly found to the eastward of the Ural range, and rarely on the 
Caucasus, but which is known in Persia (according to JM. Menetries) by 
the appellation Vaarchach, As I have had good opportunities of making 
myself acquainted with the various species of this group, and it appears 
to me that descriptions of them in this Journal will be of utility in 
enabling observers to discriminate any they may meet with, I shall pro- 

* In oriff, three Lynx,** a typographical error which, from the context, 1 read 
aa above. 

t Since writing the above, having seen Mr. Hodgson's coloured drawing of the 
animal in question, I can pronounce it to be F, cervaria, » 
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ceed to offer an account of each of them, drawn up from personal exami- 
nation of specimens in every instance. 

The L3mxes may be characterised as merely short-tailed Cats, of 
middle size, with a tuft of lengthen«yi hair at the tip of each ear, 
and wherein the small foremost upper false molar-tooth, which appears 
to be constantly present tliroughout the rest of the genus, is regularly 
deficient in the adult, if not in the young also. The Caracal excepted, 
they have a ruff of lengthened fur bordering the sides of the visage, 
beneatli which is a pointed tuft pendent on eajh side of the throat, 
denominated their mouchetures. In general, they are light-made ani- 
mals, with contracted flanks, and ratlier high on the limbs, and the fur "Of 
most of them is in winter long and very dense, having deciduary whitish 
tips, which more or less conceal the under-colour, but are gradually shed 
at the ai)])roach of summer, when the ground- tint hasplways a rufous cast 
(more or less bright, according to the secies) , and is variously spotted 
with black, the markings inclining to form oblique streaks on tlic Hanks : 
the pendent mouchetures are white, with a black line near their outer 
border, beyond which the edge is of the hue of the body ; the ears have 
the usual dark marks at the base and tip (common to most of the 
genus), and which shew very conspicuously in winter, from contrasting 
with the nearly uniform hoariness of the fur generally, — as does also 
a black tip to the short tail, which latter is more or less ringed above 
this, and has a very truncate appearance. 

These typical Lynxes are solitary in habit, and frequent mountain- 
forests, where, however, they seek their prey chiefly on the ground; but 
climb trees with facility, to which they usually resort on apprehension 
of danger. They arc timorous animals, but very destructive to lambs 
and calves, fawns, and specially to feathered game and hares ; but they 
seldom attack larger animals, and only, perha])s, when urged and rendered 
desperate by famine. They commonly reside in some rocky cavern 
or burrow of their own excavation ; where the female produces two 
or three kittens in the spring. Their voice much resembles that of the 
domestic Cat, only lettered in a fuller and deeper tone: and it may 
be remarked that the talons of these animeds, though slender, are 
highly formidable, being adapted rather for prehension, or seizing their 
prey, than for tearing away the skin of it, which latter seems to be 
the chief purpose to which the Lion and Tiger apply these weapons. 



742 A Monograph of the Species of Lynx. [No, 128, 

after disabling their victim by a single blow of tlxe tremendous paw, 
with the talons not exserted.* 

As many as four species occur .in Europe. 

The Great Lynx (F. cervaria, Lin. ; F. borealis, Thunberg, but not 
of Temminck). This is by much the largest and most powerful of the 
group, with teeth — ^the canines at least — ^fully equal to those of a 
Leopard, and a comparatively robust frame, appearing more so from 
the length and fulness of its beautiful fur, which is highly valued by 
the dealers in peltry.^ Its length approaches to three feet and a half, 
and height of the back u])wards of two feet ; the ears are rather small, 
only, one inch and three-quarters long, and but slightly tufted; and 
the facial ruff is very conspicuous, the mouchetures hardly appearing 
below it, though nearly three inches in length. The upper canines arc 
exserted an inch and a half from the gums, and are very stout in pro- 
]^rtion. Fur excessively soft and dense, most delicately fine in texture, 
and two inches long, in winter,^pon the back ; of a lively rufo-fulvous, or 
bright rust-colour, underneath (or in summer), and tipped with glisten- 
ing ashy- white in winter, imparting a fine lustre, besides which is a 
slight tinge of corneous more or less perceptible : it is marked with 
distantly placed, irregular black spots, sometimes rather large, and more 
or less lengthened obliquely on the sides ; three rows of these appear 
conspicuously along the croup ; «md the limbs have smaller spots, and are 
but little marked on their inner surface. 71ie most esteemed skins have 
the spots small, and a lustrous greyish-white surface, with a distinct 
blush. 7^he young, according to M. U^emrainck, are covered with brown 
spots in addition to the black ones. 

This species is the Siberian Lynx of the furriers, and would appear to 
be principally found in Northern Asia, from whence the skins are mostly 

• So far as I have observed, a Lynx’s claw is always keenly rpointed, whereas in 
wild-shot specimens of the other great Feles alluded to, the talons arc often very much 
split and broken away at the extremity, evidencing the roughest usage, but may be 
peeled away underneath with facility till they become sharp enough fur any purpose. 
The fact is, they continue growing, but, like a rodent’s tusk, are of much softer sub- 
stance behind or underneath than in front ; and as soon as the point is broken away, a 
horizontal split commences, and the under lamina soon shreds off: the point, being 
harder, is apt to grow' inconveniently long ; and hence a common practice of all the 
genus, which the house Cat is too fond of performing upon the legs of chairs and other 
furniture, the Jaguar always resorting to a particular individual tree of the forest for 
the same purpose, and the Puma (as noticed by Mr. Dai win) making deep scores in 
the bare hard soil ol Pata»'’o«ia. 
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brought to Moscow. On the Caucasus, it seems to be rare :* and 
it doubtless extends northward along the forests of the Ural, being 
likewise found, though as a rarity, in Scandinavia, where it is designa- 
ted Kat4o (or Cat Lynx). I suspect it to be the Tibetan species of 
Mr. Hodgson. t Pontoppidan, in his ‘ Natural History of Norway,’ 
by some inadvertence, asserts that this KaUgoupe “ is scarcely half the 
size of the next, or Warg^goupe** Of its particular habits I have met 
wit^^ no information. 

The Red Lynx (T. Lynx, Temminck, but not of Lmnaeus and 
Nilsson; F. virgata^ Nilsson). This i§ the ordinary European species, 
which alone is found in the central parts, though now very sparingly, 
extending from Scandinavia to Naples, and to the Pyrenees, whence 
it may be suspected to have wandered into Spain, though it is 
not known to have occurred in that country^ It is a long limb- 
ed animal, appearing so more particularly in summer, wlien its 
coat is short ; the pupils of its eyes close vertically ; and the facial 
ruff is moderately fuD, with the moucheturcs appearing conspicuously 
below it. A line living male stood nearly two feet high at the croup, 
with a length of about three feet to the tail, the latter about six inches 
more ; ears fully three inches, witli tufts an inch and a half, and the 
moucheturcs an inch and three quarters. Tlie fur is short in summer, 
but in winter is much longer, with pure white tips almost concealing 
the bright rufous under-colour ; the latter is darker along tlic middle 
of the back, paler on the sides, and the under-parts and inside of 
the limbs are white ; the body-markings are obscure, and in some 
individuals not a little resemble, when sufficiently brought out, those 
of the Ocelot {F. pardalisj ; forming dusky spots on the limbs only, 
and faint ocellated streaks descending obliquely backwards on the sides, 
the inferior border of which ocellations is mucli more strongly marked 
(as in various other species), and in some specimens almost solely 
discernible. The tail is rufous above, whitish underneath, and rather 
largely tipped witli black : the borders of the eyes are wliite, with a 
black line proceeding obliquely backward and downward from their 

* It is, however, the only species that was noticed on the Caucasus by M, Menetries, 
who obtained the spoils of one at Bakan, which he was positively assured was killed 
in that country. 

t See Note to p. 18. 
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outer comer; the upper lip is spotted, and the under one margined, 
with black; and the facial markings resemble those of the other 
streaked species of Felis: irides greenish-hazel. The young resemble 
the adults. 

lliis Lynx is the commonest species of the forests of Scandinavia, 
and the only one which is occasionally met with in the southern ports 
of that country during severe winter weather. It is there ,temed 
Warg4o (or “ Wolf Lynx”) ; that is, in Sweden, being the Warg^g^upe 
of Norway. In former times it appears to have been very generally 
diffused over Central Europe, ^and it is still sparingly found in the 
wilder mountain forests of Germany, Poland, Hungary, Switzerland, 
(where M. Schinz mentions that it is extremely rare), and according 
to M. Temminck in Italy as far as Naples, and very accidentally 
France. Baron Cuvier notices its occurrence on the Pyrenees. In 
Russia it is more numerous; and M. Guldenstadt states that it is 
common upon the Caucasus,* whence it probably spreads eastward 
and northward into Central Asia. An interesting notice of this animal 
occurs in Major Lloyd’s * Field Sports of the North of Europe* (II. 139, 
et seq). This author does not appear to have been acquainted with 
more than this one species, observed both in summer and winter dress, 
which he rightly refers to the same animal ; and concerning it, he men- 
tions that they are to be found in some abundance in all the more 
deeply wooded districts of Scandinavia. They* are usually to be met 
with singly, or at most in pairs, unless it be, perhaps, that the mother is 
followed by her cubs. They generally confine themselves to the 
wildest recesses of the forests^ and are rarely to be seen in the vicinity 
of inhabited places. * 

“ The period of gestation with these animals is from eight to nine 
weeks, and the female brings forth about the beginning,of May : this is 
either in the cavity of a rock, or in other sheltered situations. It is 
said that the i&othcr [like the rest of the genus] gives her whelps 
living animals, the better to initiate them in the art of killing their 
victims. 


* 1 follow 'rpmmiiiok in referrinfr Guldenf:tadt*s F. Lyme to this species, although 
the evidence is not very conclusive. Guldenstadt defines it as “ capite et corpore 
alhid6 ruf6 maculatd, caud& obsolete annulatfi, apice nigrd;** which applies almost as 

well to F, cervaria. It is probable, however, that the present species is intended. 
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The Lynx is a most destructive beast. He kills the young of Elk, 
Deer, Roe-buck, Hares, &c., and also the Capercaili, Black-cock, and 
other birds common to the northern forests. He likewise destroys the 
smaller domestic animals, such as Sheep, Goats, Calves, &c. When he 
gets among a flock of Sheep or Goats, it is said that, if he be un- 
molested, he slaughters the whole of them. He has been known to 
attack and kill even a Horse.* The Lynx, it is asserted, never touches 
carrion or j)utrid flesh;’* nor, indeed, do any of the genus, unless very 
severely pressed by hunger, when even a Tiger has been seen to make 
a meal off a putrid carcass. 

“ The Lynx is little dangerous to the human race. I never hes/d of 
his attacking a person, unless molested in the first instance. If he be 
wounded, he will sometimes turn upon his antagonist [much smaller 
species, as the British Wild Cat, will do the same] ; indeed, more 
than one instance has come to my knowledge, when, thus circum- 
stanced, he has severely lacerated his assailant. It is not difficult to 
kill him with a good Dog, for, if closely pursued, the animal usually 
takes refuge in a tree, which he ascends with the agility of a Cat. In 
that situation, it is, of course, easy for the sportsman to destroy him. 
If the Dogs take the Lynx by surprise, and he is unable $o shelter 
himself either in a tree, or in the cleft of a rock, it is said that he 
throws himself on his back, and defends himself desperately with his 
claws. He is, however, as much afraid of a bite in the foot as a Lion.” 

It must be to this species, also, that Pontoppidan’s notice mainly 
refers, when speaking of the Scandinavian Lynxes, he writes — " These 
animals go out like the Wolf, except that they do not appear so publicly 
in the open flat country, but keep more to the woods, and lurk in holes 
of the earth, which, they dig for themselves deep and winding ; but they 
are driven out with fire and smoke. In the day-time they lie hid, and 
steal upon their prey, which they watch for, crouched up like Cats, at 
the entrance of their holes. They arc very nice in their food, and of a 
Sheep or Goat do not eat more than the head or udder; by which 
circumstance one knows what animal has been there. Though they 
always kill, they eat little in the increasing moon [?], but in the 
decrease are more ravenous, and will hide or bury the carcasses like a 

* This was probably F. cervaria; but it will be remembered that the Norwegian 
Horses are remarkably dimiautive«r^£. B. 
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Bear. The wild Cat is their worsf enemy, for its almost constant 
employment is to look out for them in their holes, and steal their prey 
from them. They are very cunning in undoing a sheep-fold, where 
they help themselves very nobly. When attacked by a Dog, they throw 
themselves immediately on the back, in the manner of a Cat, and turn 
up the fore legs, to be the better able to defend themselves ; the Dog on 
this lays hold, but the Lynx (Goupc) then makes use of his sharp claws 
so effectually, that he flays his enemy alive.”* 

The specimens of the Red Lynx which I have seen, in captivity, have 
all been more or less tame, especially a fine male which was living in 
the Zoological Society’s Garden at the time I left London ; this was 
perfectly gentle and familiar, as much so us any domestic Cat; it 
courted notice in the same manner as that animal, by purring and 
arching up the back, and raising its short tail, which at other times 
was ordinarily ciu-ried closely appressed, as in the Caracal : tlie latter 
animal I have also repeatedly seen quite tame ; but not so the Bay and 
Pardine Lynxes, which were shy and mistrustful, for ever growling and 
spitting at persons who approached them, and (the individuals) seem- 

* It happened lately,^' continues this author, that a Goupe making his way 
Into a sheep-fold, was discovered by a sly old he-Goat, who perceived his subterrane- 
ous track, watched him narrowly, and as soon as he had come forth, before the body 
could bo got out, butted him, and gave him such home-pushes, that he laid him 
dead in the grave of bis own making.” — Rat. Hist, of Norway ^ 11. 2J. 

Here it may be remarked, that the existence of the European Wild Cat in Scandi- 
navia has been denied by later authorities, though Pontopiddun further states, (at 
p. 8,) 'that we have Cats both tame and wild; the latter arc very largo, and their 
skins bear a good price; they live by watching birds upon the trees, and then 
seizing them with a sudden spring.” This is quite the habit of the British Wild 
Cat, which usually lies dozing or watching for prey upon a low pine-branch of its own 
colour, where it cannot easily be discerned. M. Nilsson (os cited by Major Lloyd) 
states, however, that the true Wild Cat docs not inhabit Scandinavia, though a stray 
domestic Cat may now and then be met with in the forest. The F, Catus of Linnseus 
is clearly the domestic species ; and the Faunas of Bilberg and Ketzius throw no dis- 
'tinct light upon the. subject, failing to distinguish the two species apart ; which is also 
the cose m MullePs Prodromus, where reference is, however, made to Von Apholin's 
Work, (II. 299,) which I have had no opportunity of consulting. M. M^n^tries notices 
that the European Wild Cat is not rare in the Cisalpine forests of Caucasus, where the 
Russians style it KowkayOx Wild Cat; a name which, according to Pallas [following 
Guldenstadt], is bestowed on F. Chaus. It descends in winter to the Steppes. Tem- 
miuck. asserts that, in Hungary, Russia, and the Asiatic countries, this animal 
attains a larger size, and yields a more esteemed fur, than in Western Europe; 
though 1 incline to doubt whether the largest British specimens are anywhere 
surpassed. ^ 
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ingly altogether untamcable ; so likewise are a couple of kittens of F. 
Chaus which are now more than half grown, and which. 1 have possess- 
ed from the time they could scarcely crawl, and have uniformly tried 
to subdue their savage disposition, but wholly without success. They 
will allow me to touch them, but never suddenly or abruptly, nor do 
they ever fail to greet me with a spiteful hiss, and when 1 venture to 
smooth their fur, they throw back their ears] as if frightened, and re- 
sume their growling and spitting the moment I taJie my hand olF ; and 
so it has been with them from the very first, w^hen they could not have 
had their eyes open many days. Lieut. Tickcll tells me, that he also 
has found the Chaus thus utterly untameable. 

The Pa UDINE Lynx CF, Pardina, Oken and Temminck). If the pre- 
ceding species does not extend its range into the Spanish peninsula, 
its place is there supplied by another, remarkable for the beauty of its 
spotting, and the length of its pendent mouchetures, which is not 
known to occur out of that country. The Pardine Lynx is inferior in 
size to the ordinary Red species, but measures upwards of two feet and 
a half to the tail, the latter six inches more ; and height of the back 
about a foot and a half, or rather more. The ears arc two inches 
and a half long, or with their tufts three inches and three-quarters ; 
and mouchetures two inches and a quarter. The fur is short and soft, 
three-quarters of an inch long upon the back, and of a vinous-ful- 
vous colour, paler on the under-parts, and very handsomely spotted 
with black ; the markings inclining to form linked ocellations on the 
sides, which are of a deeper colour within than the general ground- 
tint, as usual in all occllated markings. On the limbs are round spots, 
which become smaller and tend to group into ocellations above them. 
The tip of the lower and margin of the upper lip are black, above 
which the latter is spotted ; and the back of the ear is grey in the 
centre, broadly surrounded with black ; the margins of the eyes being 
white as usual. The mouchetures,^ also, are conspicuously white, finely 
set off by the black line near their outside ; but there is no other white 
except on the throat. I doubt whether the fur is ever much tipped with 
whitish in winter, though there is probably some appearance of it. 
The ground colour of the young is paler, with the spots less intense. 

To the continental furriers, this species is known, according to 
M. Temminck, as the Lynx qf Portugal. Col. Sykes obtained two 
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skins (of an adult and young) at Seville, where they cost him thirty 
reals, about six shillings and three pence. “ In Andalusia, whence the 
specimens came, the animal is called Gato Clavo (Clavo meaning the 
pupil of the eye), illustrative of the spotted character of the fur. Some 
peasants in Andalusia make short jackets of the skins. The animal 
inhabits the Sierra Morena.”* M. Temminck suspected that it might 
also be found in Sardinia, and perhaps Sicily ; while the Lynx of 
Italy and Naples is known to be the Red one. He further conjectured 
that it may inhabit Turkey and the Levantine countries. No notice 
of it occurs, however, in Sr. Cetti’s work on the quadrupeds of Sardinia, 
where the only wild Feline appears to be a feral race of the Domestic Cat, 
with generally black fur, as noticed by Azuni, and which is numerous 
in all the wooded districts of that island. The specimen here des- 
cribed is a fully adult male, received when young by the Zoological 
Society from some part of Spain, and which lived till it attained complete 
maturity in their establishment. The anterior false molar proved to be 
wanting in its. upper jaw, as in all the allied species here described. 

The Auctic Ltnx {F. Borealis, Temminck, but not of lliunberg ; 
F. Lynx, Linnaeus and Nilsson ; F. Canadensis, GeofFroy). This fourth 
European Lynx appears to be common to the wooded districts of 
tlie extreme north of both continents. It is readily distinguished 
by tlie indistinctness of its markings generally, including those of 
the limbs, though on the belly there are spots which, in some indi- 
viduals, arc tolerably distinct; and particularly by the shagginess of 
its paws, the fur covering which is remarkably long and dense, re- 
calling to mind the feet of some of the Arctic birds, as the great Snowy 
Owl and certain Ptarmigan. This animal bears even a further re- 
semblance to the Owls, ill the manner in which the hair of its face meets 
to form a mesial ridge between the eyes, which is very strongly 
marked; whereas in other Cats, although some trace of this may 
generally he found, it certainly requires to be looked for, to be ob- 
served. Its length is about two feet and three-quarters from nose to 
base of tail, the tail with hair only four/ inches more ; height of the back 

* Proc. ZqqI. Soc., J838, p. 113. From the same mountain range, a Mungoose 
C Herpestes Widdrtngtonii, Gray ), allied to the Egyptian H. Ichneumon, has recent- 
ly been described by Mr, Gray, in the 'Annals and Magazine of Natural History* for 
March 184*2, p. 50, certainly a very uncx.pected addition to the Mammalia of Europe. 



1 ^ 2 .] A Monograph of the Species of Ly ns, 749 

somewhat exceeding a foot and a half. The ears are two inches long, 
with copious tufts that sometimes attain to two inches, and the ruiF and 
mouchetures are considerably developed, the latter measuring three 
inches in length. The coat generally of this species is in winter long 
and very dense, measuring, at that season, an inch and three-quarters 
upon the back : in summer it is of a yellowish- buif colour, greyish, or 
mixed with white, having black tips along the middle of the back ; and 
in winter, (or when in season, as the furriers style it,) it is silvered over 
with hoary tips, the black extremity of its very short and particular- 
ly truncate tail, and the black tips and long pencil- tufts of the 
cars, contrasting in a striking manner with the almost uniform hoari- 
ness of the fur generally; its paws have a wide spread, and look 
immense ; their aspect being quite dilFercnt from that of any of the 
others. The facial markings of this species are scarcely, even when 
at all, perceptible, and of numerous heaps of tlie skins which 1 have 
exi^iincd, it was very seldom that any trace of spots could be dis- 
cerned, even upon the Hmbs: the fur of the under-parts, however, 
which is longer, has some distantly placed rather large black spots 
upon a white ground, resembling those of the next species, and whicli 
are more or less brought out in different individuals. 

This Arctic species, according to M. Nilsson, is the F- Lynx of 
Linnaius, os indeed was indicated by the words ** manus amplissimse," 
though the expression “ corpore rufescente maculafcV' certainly applies 
much better to the F. Lynx of Tcmminck, which, as being now 
generally known by that appellation, I prefer still to style so, perceiving 
no advantage in altering the established denominations with M. Nilsson. 
M. Temminck united the Scandinavian and Hudson’s Bay animals, 
after comparison of a vast number of skins ; and M. Nilsson’s coloured 
figure of a Swedish specimen might pass equally for that of an Ameri- 
can one; it may, nevertheless, surprise, that this species is not ge- 
nerally included in the catalogues of observed mammalia, which are 
ai)pended to the narratives of the different Polar expeditions; but the 
reason appears to be, that it is everywhere rare near the sea-coast, 
keeping to the wooded districts of the interior ; f/aptain Back being the 
only navigator who notices it. 

The Arctic Lynx is confined to tlic northernmost forests of 
Scandinavia, where it is known as the Uislo, or Raf4o (“ Fox Lynx”) ; 



750 A Monograph tfthe Spedea itfLynw. [No. 128. 

and it appears to extend throughout the corresponding latitudes 
of the* whole eastern continent, spreading perhaps to the southward in 
Siberia, and along the forests of the Ural. It is doubtless the species 
common in Kamtschatka, and it takes a wide range on the western 
coast of North America, as the Zoological Society possess a specimen 
from California. In the United States, it appears to be only known 
as a very rare straggler ; and the only recorded instance which 1 
know of its occurrence within the northern territory of the Union 
is published in Silliman’s * Journal* for 1837, p. 194, where a specimen 
is mentioned to have been tracked and shot, at Southington, Connecticut. 
Its weight was thirty-two lbs. and length nearly three feet ; the tail 
about four inches. “ Though not entirely agreeing with Dr. Richard6on*s 
description**, remarks the writer, it was probably F. horealis*\ There 
is no other known species which it could have been. Hearne remarks, that 
"it is very rare to the North of Churchill [on the barren- grounds?'], 
but is there exactly the same as those found to the South-west, Tiy^^sy 
never approach near the settlement of Hudson's Bay, and a^veiy 
destructive to Rabbits [small American Hares] , seldom leaving a place 
which is frequented by them till they have killed nearly all.** — " It is 
the only species of the genus,” remarks Dr. Richardson, " which ex- 
tends north of the Great Lakes, and eastwfu'd of the Rocky Mountains. 
It is rare on the sea-coast, and docs not frequent the barren-grounds, 
but it is not uncommon in the wooded districts of the interior, since from 
7,000 to 9,000 skins are annually procured by the Hudson's Bay 
Company. It is found on the Mackenzie River, as far north as 
latitude 66®. I'he early French writers on Canada, who ascribed to 
it the habit of dropping from trees on the backs of Deer [which 
Briokcll and Catesby likewise assert of the Bay Lynx, being further 
rendered probable by the known sanguivorous propensity of the ordinary 
European species,] gave it the name of Loup Cervier; but the French 
Canadians now term it indifferently le Chat or le Pechoo**, 

Dr. Riclmrdson further relates, combining the descriptions of Heame 
and Dr. Godman with his personal observation, that this Lynx " is a 
timid creature, incapable of attacking any of the larger quadrupeds, 
but well armed for the capture of the American Hare, on which it 
chiefly preys. Its large paws, slender loins, and long but thick hind 
legs, give it an awkward clumsy appearance. It makes a poor fight 
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when it is surprised by a hunter in a tree, for tliough it spits like 
a Cat, and sets its hair up, it is easily destroyed by a blow oh the 
back with a slender stick, and it never attacks a man. Its gait is 
by bounds, with the back a little arched, and lighting on all the feet 
at once. It swims well, and will cross the arm of a lake two miles 
wide ; but it is not swift on land. It breeds once in the year, and has 
two young at a litter. The natives eat its flesh, which is white and 
tender, but rather flavourless, much resembling tliat of the American 
Hare.” The latter accords with the statement of Dr. Shaw respecting 
the flesh of the Lion, which this author compares to veal; and it is 
borne out by the personal experience of Mr. Darwin, in the instihice 
of the Puma, which is commonly eaten by the Guachos of South 
America. BufFon, therefore, may have been writing from supposed 
analogy when he asserted that the flesh of the common European Lynx, 
“ like that of other carnivorous animals,” is not good to eat.* 

* It is indeed a question, to what extent the excessive repugnance with which 
the idea of eating the flesh of Carnivora is usually entertained, be not mere educa- 
tional prejudice, as an immense host of authorities might be cited to testify. Mr. 
Darwin, as above noticed, in his extremely iuterusting * Journal* (p. 135), relates, 
** At supper, from something that was said, 1 was suddenly horrifled at thinking 
1 was eating one of the favorite dishes of the country, a half-formed calf, long before 
its proper time of birth. [This reminds one of an esteemed dainty of the ancient 
Romans; namely, a gravid uterus suUius !] It turned out to be Puma; the meat is 
very white, and remarkably like v9al in taste. Dr. Shaw was laughed at for saying 
that the flesh of the Lion is in great esteem, having no small affinity for veal, whether 
iu colour, taste, or flavour ; such, certainly/' continues Mr. Darwiu, the case with 
Puma. The Guachos differ in opinion, whether the Jaguar is good eating; but are 
unanimous in saying that Cat is excellent.” 

Similar testimony in favour of Dog’s flesh might be adduced, and not only as 
regards the meat of such as are reared exclusively on vegetable diet, but of those 
which take their chance and find their own subsistence os they may. Mr. Townshend 
(in his recent * Narrative of a Journey across the Rocky Mountains* of North America) 
states, that he has often eaten and relished it, and has no othi^r objection to this diet 
than the sentimental one of repulsiveness, at having so faithful a servitor and friend 
of man heartlessly butchered to appease his appetite. In Norway, I may remark 
€H passant, a breed is reared solely for the sake of their fur, which has evoked a 
similar remark from De Capel Broke and other tourists in that country. Cupt. Lyon 
mentions, of the Arctic Fox, that ** the flesh, which was very fat, had so good an 
appearance, that many trials were made of it* All were horrified at the idea of eating 
Foxes, but very many soon got the better of their delicacy. Not being myself very 
nice, I soon made the experiment ; and found the flesh much resembling that of kid, 
and 1 afterwards frequently made a supper of it .” — Private Journal, p. 90. 

Of the quality of Viverrida meat, 1 do nut remember to have seen or heard of any 
remark, nor do 1 suspect it would be otherwise than rank and unpalatable : but of the 
Plmtigradu, or Bears, Raccoons, and their allies, and of the Badger tribe, all of 
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The Bay Lynx {F, rufa, Guldenstadt ; F. maculosa. Vigors and 
Horsiield^ Zoological Journal ; Mississipi Lynx of Buifon, and Wild 
Cat” of the United States of North America). Size averaging that of 
the Pardine Lynx, or smaller than the last species, with much shorter 
fur, and a vfery full facial ruff, the mouchetures not appearing below it. 
From nose to base of tail, it measures about two feet and a half, the toil 
live inches, and height of the back about sixteen inches; ears an inch 

which are vegetable* feeders to a considerable extent (as indeed are also most Viver- 
ridaj, abundance of favourable testimony might be collected. Vide Major Lloyd’s 

* Field Sports of the North of Europe,’ II, 46, and the Hon’ble C. A. Murray’s 

* Travels in the Western Regions of North America,* 11, 59. Even of the fetid Skunk 
of the latter continent, we are informed, in Carver’s Travels (p. 452), that “ Eu- 
ropeans who have fed on them, after the receptacles of the odorous fluid had been 
carefully extracted, have found them very sweet and good.” If this animal be seized 
and lifted by the tail, it cannot squirt its fluid, and, like other creatures with a sensi- 
tive nozzle, it is easily killed by a blow on tbe snout. Formerly it was customary to 
eat the Otter, on lenten days, /or ajis/t ! 

With regard to Rear’s meat, it should, however, be mentioned, that the flesh of the 
great Polar Bear appears to have sometimes proved decidedly unwholesome; yet in 
the Appendfx to Capt, Parry’s 4th Voyage, it is stated to be ” free from any disagree- 
able taste ; it proved a valuable and timely addition to our stock of provisions, and 
served materially to restore the strength of the party.” lienee it may bo suspected 
that the eifects resulting from the use of this aliment, noticed in the narrative of one of 
Capt. Ross’s Voyages, are attributable to some particular food the animal had been eat- 
ing, or even, possibly, to some adventitious circumstance aflecting the tone of the 
digestive operations in the men. 

Among the Insectiwra, Cuv., the respectable dllitor of the * Literary Gazette’ gives 
his personal testimony that the flesh of the Hedge-hog is excellent j and there is a no- 
tice, in the ‘ Magazine of Natural History’, of a Mole-catcher who was in the habit of 
eating the Moles he caught, and said that if folks generally knew how good they 
were, hut few would fall to his share.” To cite an instance from among the Edentata, 
Cuv., the Ariuadilloes are exceedingly foul feeders; yet all who have partaken of 
it agree that one, ” roasted in its own shell,” is most delicate-eating. 

In the feathered class, I remember that M. Audubon declares, that he has never eaten 
the flesh of Cormorant, nor, so long as he can help it, will he ever do so, or words to 
that eflecL; but M. Schomburgk has assured me that he has frequently daten of 
the Cormorant of Guiana, which is really very good, after having beau flikc other 
water-fowl) skinned previously to dressing : and very lately a gentleman informed me 
that he had repeatedly partaken of Anhinga (Plotus), a genus closely allied to 
that uf the Cormorants. Indeed, some London readers must not be too sure that they 
have not themselves feasted off a plump Cormorant ; for 1 have been credibly informed 
of an instance of a man carrying a row of these birds upon a pole through the streets, 
and seeking to vend them to the Londoners by the familiar cry of “ wild Ducks, wild 
Ducks, oh!” Of the egg of the Cormorant, the same friend has assured me, that 
he was much surprised to And how good they were ; and there is reason to suspect that 
of ^irds described as otherwise, were none of the freshest when tasted. 

It is said that a Buzzard, and particularly a Peru, or Honey Buzzard, is esteemed 
an excellent dish in some parts of France. 
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and three-quarters long, or, ^ with their tufts, half an inch more ; and 
mouchetures, which barely acuminate below the considerably developed 
ruif, an inqh and three-quarters at most. The fur is seldom more 
than an inch long upon the back, or at most an inch and one-eighth ; 
and is of a grey-brown colour, more or less tinged with rufous, 
much as in a rusty tabby Cat, or as in the Chaus ; and marked all over 
with small round dark spots, indistinct on the back, and, in some, all 
over the body, but always well-defined on the limbs, and more or less 
so above them; enlarging and becoming deeper-coloured downwards, 

People should really ho more fferticular than they arc in eating fish, lobsters, &c., 
to be consistent in following out their notion that the flesh of all carnivorous anir^fUls is 
unfit for the table. Many English gourmands would sicken ut the idea of a ilish of 
Snails, which in Hungary, more especially, is esteemed a delicate and is a very 
frequent viand, so much so that not a few of the peasantry even pay their rents with 
them (vide Mr. Paget’s recent ‘Travels in Hungary and Transylvania’); hut a 
Hungarian lady would be fully as much horriflod ut thei thought of swallowing an 
Oyster, and would, at least, have this advantage over the British epicure, that Snails 
are vegetable-feeders. One can fancy a civic hon vivant commiserating the barbarism 
of the Persian Princes, who not long ago visited tlic British metropolis, and testified 
their abhorrence at the custom of eating Turtle 1 But that wo civilized and enlightened 
Carnivora arc altogether free from irrational and totally unfounded misapprehension 
on the subject of eating the flesh of creatures of prey is, the reader will perhaps begin 
to think, a little questionable, if he do not go so far as to imagine that a hint might be 
profitably taken on this subject, as on some others, from the philosophically omnivor- 
ous Chinese. At all events, those who are disposed to rail at others for their fastidious- 
ness about eating pork, may ponder awhile upon the reasonableness of their own aver- 
sion to partake of various other kinds of fliesh, and hesitate before condemning as 
“ unclean” and improper food, what they only presume to be such as a mere matter 
of course, stigmatizing, by the appellation “ carrion,” what, in truth, they might have 
eaten with great relish, had the tide of conventional prejudice happened to flow in the 
opposite, direction. 

A-pro-po^s to the foregoing remarks, I have just chanced to meet with a notice in 
Ellis’s ‘ Tour through Hawaii’ (p. 319), which is worthy of being here transcribed. 
It is well known that the Polynesian natives generally, as well as the Chinese, each 
rear a particular breed of Dogs for the table, though mainly on vegetable diet : and 
the canivorous propensity is retained by the Chinese in this country ; at least 1 lately 
saw a well-dressed China-man bargaining for a Corsac Fox in one of the Calcutta 
bazars, and doubt not that ho was prompted thereto by his palate. “ Numbers of 
Dogs, of rather a small size, and something like a terrier,” writes Mr. Ellis, “are 
raised every year as an article of foo<l [m Hawaii, olim Ouiliyhev]. They are mostly 
fed on vegetables ; and wc have sometimes seen them kept in yards, with small houses 
to sleep in. A part of the rent of every tenant who occupies land, is paid in Dogs 
for his landlord’s table. Though often invited by the natives to join them in partak- 
ing of the baked dog, we were never induced to taste of one. The natives, however, 
say it is sweeter than the flesh of the pig, and much more palatable than that of goats 
or kids, wliich some refuse to touch, and few care to cat.”—C%flc«w d son goht, De 
gustibuSy &c. &c. 
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and often uniting, more or less, to form transverse streaks on the limbs, 
similar to those visible on their inner aspect. The belly is clad with 
longer hair, which is white, with rather large black spots the summit 
of the back, and across the shoulders, are darker ; the facial markings are 
more or less brought out, different individuals varying a good deal in 
this respect ; the ears have the basal dark mark distinct, which is not 
generally the case with the last species ; and the tail is obscurely ringed 
to near the end, where there is a distinct black ring, and beyond it a 
lateral black spot, which joins that on the other side above, leaving the 
extreme tip white ; the under-surface of J|ie paws and tarsus are con- 
spicuously brown-black (as in F, chauft), which is also the case, but in 
a less degree, in F, pardina ; and the irides are pale bluish, the pupils 
of the eyes closing circularly (.?). The young fas figured by F. Cuvier 
by the appellation of Chat k ventre tachet^,”) are clouded with much 
larger spots, of a darker colour than the general ground- tint. 

The Bay Ijynx appears to be pretty generillly ditfused in suitable 
districts throughout the United States, as more especially in the forests 
of the Alleghanies and other mountain ranges ; extending southward into 
the Floridas and Mexico. It is also found in California, and about the 
Columbia river, but it does not occur in the jauallel of Labrador. Like 
the rest, it chiefly inhabits the less frequented parts of the forest, where, 
in tlie season, it ** makes night hideous*' with its loud caterwaulings. 
It is very destructive to the fawns of the Virginian Deer, young Pigs, 
Hares, &c. and especially to feathered game, including the wild Turkey 
in the south. Brickell and Catesby assign to it the habit of dropping 
from trees upon the backs of Deer, and sucking the blood of its victim. 
When urged by hunger, it has been often known to follow the footsteps 
of a hunter, who happened to be carrying the bleeding carcass of a 
Deer, and become at length so excited, by sniffing ami licking at the 
drops of blood on the ground, as to spring up at the dead animal, and 
sometimes lacerate the bearer with its talons ; but the next moment it 
will be off and up the next tree, and pursue its course along the forest- 
boughs with such celerity, like a Puma or Leopard, that, if not shot 
down at once, — and a wound that does not disable it may exasperate the 
creature to attack with fury, — ^it has every chance of escape. When 
angry, it erects the fecial ruff, which helps to impart a savage aspect to 
the animal. 
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The above are .the only cleacribed species of Lynx — putting aside the 
Caracal — in which, I confess, that 1 have any confidence, though several 
others have been indicated by M. Raffinesque as inhabitants of North 
America, which, at most, I suspect, were varieties of the two last.* 
According to Dr. Richardson, the late Mr. Douglas was of opinion 

that there are more than one undescribed animal of this genus in- 
habiting the countries bordering on . the Columbia* The skins pro- 
cured in that quarter are generally carried to the Chinese market, 
without passing into the hands of European furriers.” The following 
passage,^ however, from a paper on the fur trade, published in Silliman’s 
'American Journal of Science,’ (XXV, 311,) will excite surprise 
doubt that any animal so conspicuous should still remain unknown 
to naturalists. The fur-countries, from the Pacific Coast to the Rocky 
Mountains, are now occupied, (exclusive of private combinations and in- 
dividual trappers and traders,) by the Russians, on the north-west, 
from Behring’s Strait to 'Queen Charlotte’s Island, in north latitude 53 
degrees, and by the Hudson’s Bay Company thence, south of the Co- 
lumbia River; from which Ashley’s Company, and that under Capt. 
Bonneville, take the remainder of the region to the Coast of California. 
Indeed the whole compass, from the Mississipi to the Pacific Ocean, 
is tracked in every direction. The mountains and forests, from the 
Arctic Sea to the Gulf of Mexico, are threaded, through every maze, 
by the hunter. Every river and tributary stream, from the Columbia 
to the Rio del Norte, and from the Mackenzie to the Colorado of 
the West, from their head springs to their junction, are searched and 
trapped for Beaver. * 

Almost all the American furs, which do not belong to the Hudson’s 
Bay Company, find their way to New York, and are either distributed 
thence for home consumption, or sent to foreign markets. The Hud- 

* It is well known that the morbid eagerness of this eccentric Siculo-American 
naturalist to distinguish himself as the discriminator of overlooked species of animals 
and plants amounted, latterly, to decided mania, insomuch tliat the conductors of 
different American scientific works to which he sent his papers were compelled, at 
length, to refrain from giving publication to his frequent and voluminous contribu- 
tions. Not even the German ornithologist, Brehm,. went the length which M. Raf- 
finesque ultimately did in regarding every trivial variation as indicative of specific 
distinctness. See a biographical memoir of M, Raffinesque in one of the American 
scientific periodicals (1 do not now remember which;, appended to the announcement 
of his demise.— K. B. 



756 A Monograph jrf the Species of [No. 1S8. 

son's Bay Company ship their furs from their factory at York Fort, and 
from Moose River on Hudson’s Bay ; their collection from Grand River, 
&c., they ship for Canada ; and the collection from Columbia Riser goes 
to London*^ Thb wholesale destruction of the fur-beaiing animals, 
and alleged destination of their spoils, seem hardly reconcilable with the 
opinion that any large species could still remain unknown to European 
naturalists; and if additional species of the present group existed, especial- 
ly about the Columfbia River, there is certainly no accounting for the total 
absence of their reliques from among the prodigious multitudes of Lynx 
skins, from nearly all parts of North America westward of the Rocky 
Mountains, which find their way to London, and have been diligently 
examined by myself and others in the store-rooms where (together with 
other kinds of peltry) they are exhibited previously to each half-yearly 
sale by the Hudson’s Bay Company. From what enquiries I have been 
able to make of persons who have traversed the western territory of 
North America, the two well-known species already described appear to 
be generally recognised as the Wild Cat” and the “ Mountain Cat” or 
** Catamountain” ; and to these, I think, most of the notices of authors 
may be satisfactorily referred, making some allowance for vagueness 
in descriptions from memory, or which, perhaps, in some instances, 
have been given at second-hand. In Brickell’s ' History of Carolina’ 
(a. d. 1737, p- 107), a rude figure is published of the “ Mountain Cat,” 
though, at the same time, the least bad one in the plate, representing a 
Streaked animal, .but which cannot be intended for the Bay Lynx, 
or common American ** wild Cat,” as tlxis is separately described by 
him. It is possible, however, that the Arctic or mountain species is 
intended, having been designed, perhaps, from mere hear-say. Carver, 
also, in his Travels (p. 445), mentions the Cat of the mountain,” in ad- 
dition to the " wild Cat,” as being " much larger tl^m a [domestic ?] 
Cat, with similar fur, but differing in colour, this being of a reddish or 
orange cast, becoming lighter on the belly. The whole skin is beauti- 
fully marked witli black spots of different figures, of which those on the 
back are long, and those on the lower parts round. This creature 
is nearly as fierce as a Leopard, but wiU seldom attack a man.” In this 
instance, 1 am of opinion that the term ** wild Cat” refers to the Arctic 
Ii^nx, and Cat of the mountain” to the Bay Lynx. Professor Nuttall, 
in his “ IVavels iu the Arkansas Territory’ (p. 118), notices wild Cats 
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of two cojburd, both striped and spotted,” but gives no further descrip- 
tion ; and Messrs. Lewis and Clarke assert, that — “ The Tiger-cat 
inhabits jthe borders of the pluns, and the woody country in 
the neighbourhood of the Pacific. It is of a size larger than the 
wild Cat [Bay Lynx] of the United States, and much the same in form, 
agility, and ferocity ; but its hair is long and fine, far exceeding that of 
the animal mentioned. The colour of the back, neck, and sides, is of a 
reddish brown, irregularly varied with spots of dark brown, the tail 
is about two inches long, and nearly white, except the extremity, which 
is black : it terminates abruptly, as if it had been amputated. The belly is 
wliite, beautifully variegated with small black spots. The legs are of ' the 
same colour as the sides, and the back is marked transversely [!] with 
black stripes : the ears are black on the outer side, covered with fine 
short hair, except at the upper part, whiSf is flemished with a pen- 
cil of hairs, fine, straight, and black, three-quarters of an inch long”*. 
To me this somewhat elaborate description appears very much as if 
it had been drawn up from recollection only, the tail being represented 
as but two inches long, and the back as marked transversely, which is at 
variance with every other species of Cat known. The country, too, 
where the animal is stated to inhabit, has now been pretty well examin- 
ed, and is known to yield the Arctic species, which I cannot bring 
myself to doubt was that intended by the travellers. M. Rafiinesque, 
however, who never allowed an opportunity to pass of coining a name, 
whether or not he had seen a specimen, or so much as a portion of 
one, or even a drawing that could be depended on, has imposed the 
name oifasdata upon the sole authority of Messrs. Lewis and Clarke’s 
description. The same author has indicated, as the Golden Lynx {Lynx 
auratus, Rafiinesque), an animal mentioned by Lcray (‘ Voyage au 
Missouri,’ p. 190), who met with it, according to Dr. Harlan, on the 
border of the Yellow-stone River, near the 44th degree of north latitude, 
and 32d of western longitude from the meridian of Washington. The 
animal is described as one half larger than the domestic Cat, the tail 
two inches long, and ears penicillated ; colour, a clear brilliant yellow, 
spotted with black and white”. ’Fhe reputed Catamount is M. Rafiines- 
que’s Lynx montanus, to which Dr. Harlan is disposed to refer the 
Mississipi Lynx of Buffon, which is clearly the Bay Lynx, and some- 

* NArrative of Expeditina, 111, *28. 
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thing else is noticed by him as Lgnof Florxdams. I have not been*able to 
consult M. Rafimesque’s paper on these animals, which was pubHsbed 
in the 'American Monthly Magazine* for 1817, p. 46 ; and only know 
it from the references of Dr. Harlan and others. Should there really be 
any additional species to those admitted here, no doubt M. Audubon's 
forthcoming work on the Mammals of North America will include ; 
but I repeat the expression of my strong suspicion, that none ol the 
foregoing indications will ever be confirmed. 

With respect to the Lynxes of Scandivania, a notice occurs in 
Sir Arthur de Capel Broke's ‘Travels in Sweden,* &c. (pp. 147 et 
seq,), which in parts is somewhat obscure. “ The forests in the pro- 
vince of Drontheim,” it is remarked, “ abound with different species 
of wild animals, as Bears, Wolves, Lynxes, Foxes, Martens, Cats,* &c. 
The Lynx of the north ^ not rare in this part of Norway, In 
the Norwegian language it is called Goupe, and in the north of Swe- 
den it is generally termed Wargilue. From the skins of this animal 
that were shewn to me in different parts of Norway and Lapland, 
three of which differed very materially in colour, it seems that 
there are, at least, as ipany species or varieties. Of one of these 
M. Knudtzon had several. The largest measured five feet in length, 
not including the tail, which did not exceed an inch and a half. The 
colour of them all was grey, with a yellowish tinge, beautifully marked 
with dark spots, and the ears were tufted. The general price they 
brought at Drontheim was about five specie dollars, or one pound 
sterling, lliis seems to be peculiar to Norway, as I never observed it 
during my subsequent travels. [It would appear to be F, cervaria, 
blit much stretched, and the tail imperfect.] Of the two others, which 
I met with in Lajdand'and Sweden, one that 1 saw at Umea measured, 
from the muzzle to the beginning of the tail, five feet.eleven inches [!], 
and the tail was hardly two inches and a half. The appearance of the 
skin in every respect so much resembled that of the Leopard, that 1 
should have suspected it to have belonged to that animal, had it not 
been for its tufted ears, and the length and superior thickness of the 
fur. [I presume this to have been an excessively stretched skin of 
F. cervaria killed in summer, when the pale tips to the fur had disap- 
peared.] The third species, which I met with in Swedish Lapland, 
• Vide Note to p. 24. 
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differed very materially from the other two, beimg of aa uniform red- 
dish-brown colour [summer aspect of F. borealis]. In length it exceed- 
ed five feet [!]. This, which 1 imagine to be the same as the North 
American Lynx, and the animal most commonly known by the term 
Lynx, 1 have seen alive in the collections of this country, though of a 
much smaller size,’* Sir Arthur proceeds to remark gn the magnitude 
of the skins noticed; and if my presumed identifications of them are 
correct, he does not appear to have been acquainted with tlie ordinary 
species of the northern forests, or veritable Warg4o (Wargilue) of the 
Swedes. 

The Caracal {F, Caracal, Auct). This well-known species /ap- 
pears to bear that affinity to the Domestic Cat, which the preceding do 
to the European Wild Cat ; and like its analogue, is distinguished by 
lUiving a tapering tail, in addition to its fiicile capability for domestica- 
tion ; individuals, however, vary in this respect, as observable in all 
the higher animals. Length about two feet and a half, the tail nine or 
ten inches additional ; ears three inches, or with tufts three-quarters of 
an inch more ; and height of the back sixteen or eighteen inches. Gene- 
ral colour bright fulvous-brown, silvered over with whitish tips in win- 
ter, and paler on the under-parts, with some spots generally obscure, but 
sometimes tolerably distinct, on the belly, flanks, and inside of limbs ; 
ears black without, terminating below in a point considerably beyond 
the ear ; no black spot on the border of the upper lip, but one where 
the moustaches grow, and another above each eye, and there is a line 
down each side of the nose ; extreme tail- tip black. 

This animal is common to all Afnca, from Barbary to the Cape of 
Good Hope, where it is iA>t unfrequent ; also to a considerable portion 
of western and even central Asia, being termed Tsogde in Little Tibet, 
and Ech in Ladakh, as I was informed by Mr. Vigne, who shewed me 
an excellent drawing of a trained one he saw in the former country ; 
but if it exist, according to the current statement, in India, it must be 
only or chiefly in the western parts, not improbably in the same districts 
as the Lion : for though its range is asserted in the Diet, Class, d'Hist, 
Nat. to extend from Barbary to Bengal, and Mr. Ogilby mentions it 
as met with in most parts of India,* while various other authorities 


* * Mammalopfy of the Himalaya,* p. 10. 
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might be cit^ed to the same effect, yet it is neither included in Col. 
Sykes’s list of the Mammalia of the Deccan, nor in the elaborate Cata- 
logue of those of the Southern Mahratta country by Mr. Elliot, neither 
can 1 leam of any trace of it in Bengal; Mr. Hodgson omits it in his 
list of NepSlese Mammalia (J. A. S.,X, 908), and, proceeding eastward. 
Dr. Griflith among those of Assam. It is even likely that, like the 
Cherrug Falcon, trained individuals may be occasionally brought from 
beyond the Indus, and that such have erroneously induced the state- 
ment that they were indigenous to the provinces where seen. It is 
said to inhabit Arabia, as well as Persia, and it is not unfrequently 
designated the Persian Lynx, being trained, especially in that country, 
to creep and spring upon game, in the manner of the Cheetah. This 
animal is the .Karrah Kulak of Persia, Gat el Khallek of Barbary, and 
bears the name of Seer^gosch in India. M. Temminck states, that tMb 
wild Caracals hunt in packs of several individuals, pursuing and attack- 
ing game in the manner of wild Dogs ; but this, 1 should say, much 
requires confirmation; as does particularly its claim to be considered 
as indigenous to India.* • 

There is a Felts aurata, Temminck, (not Lynx auratus of Raifinesque,) 
which appears to need further establishment as distinct from the Caracal. 
It is described as rather smaller than that species, with toil half the 
length of the body, a brown band along the median line of the tail, but 
the extreme point black. Ears short, rounded, not penicillated ; the 
coat very short and lustrous. All the upper-parts are very bright 
rufous-bay and spotless, with indistinct streaks of a somewhat deeper 
tint on the fianks ; lower ports reddish-white, marked with large and 
small spots of maronne-brown ; ears perfect^ black without, and red- 
dish within ; limbs golden. Length three feet four inches, of which the 
tail is twelve inches and a quarter. Described from a skin purchased 
in London, locality unknown. 

• Since writin^jf the above, 1 have been assured of one having been killed near Jubul- 
porc, ineeutrul India. — E B. 
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Selections commmicated by the Suddur Board of Revenue at Allahabad^ 
from Correspondence respecting //if proposed formation of a Canal for 
Irrigation to he supplied from the River Jumna, near the Village of 
Kuttha Futthur, in the Deyra Doon. From Captain P. T. Caijtlby, 
to the Secretary of the Suddur Board of Revenue, NortH Western 
Provinces, Dooah Canal Office, Camp Hurdwar, 29th April, 1841. 

Sir, — In the Revenue Survey of the De 3 rra Doon completed by 
Captain Brown, that officer notes “ tliat the lands north of the Sutwala 
Row in general, may be irrigated from the Jumna, by a Canal cut from 
Domayut, but the excavations would be expensive/’ 

2. During the late cold season, I took the opportunity of examining 
the country, which would be benefited by such a work as Capt. Brown 
refers to, and as 1 was on the spot, this examinatjon naturally led to a 
farther inquiry into the practicability or not of getting water out of the 
Jumna upon the high land; the results, which for the satisfaction of 
Government I have put into form, will be found in the sheet of Plans 
and Sections which accompany this letter, fig. 1, being a map on a 
scale of four inches to a mile of the ground over which the Canal will 
take its course ; fig. 2, a map on a quarter of the scale, of the country 
bounded on the north by the hills and forests of Umbarree and Puthi- 
poor ; south by the Asun river ; east by the Sutwala Row ; and west by 
the Jumna river. The rest of the figures are longitudinal and cross 
sections, with plans, &c. of works in masonry which will be required to 
maintain a regular fiow of water. 

3. In fig. 2, the course of the Canal is indicated by a blue dotted 
line, and it will be observed, that as the mountain drainage crosses it at 
right angles at two points, the whole tract to be irrigated is divided 
into three distinct portions, stretching from the Canal to the Asun 
river, the slope of country bein|^in every way favourable to the irriga- 
tor. 

4. The return of village lands which accompanies this letter shews, that 
about 17,000 acres of cultivable land will be benefited by this Canal; 
the country is open with little forest, and only requires a Canal to 
bring it under cultivation. ITie want of water* at present prevents the 

* Captain Cautley in a subsequent letter explains, that he here alludes to drinking 
water ; and adds, 
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establishment of villages at a distance from the Asun and Jumna rivers^ 
and the want of population depending on this circumstance will, I ima>. 
gine, until a Canal is made, interfere altogether with the improvement 
of this portion of the Boon. 

5. The amount of my estimate (Rs. 90,307 ; 0 ; 0) which depends 
entirely on the difficulties of the first three and a half miles of the 
course of the Canal is high, but the return of water, rent, mills, etc. 
when the water-course is doing its proper work, would render such an 
outlay admissible. 

Thus : — 

17,000 Acres, or 27,200 Puk, Begas, @ 5 Rs, As, Pie. 
annas per Bega, . . . . . . 8500 0 0 

Mills, corn, sugar, sawing, etc 1600 0 0 

Total, 10,000 0 0 

Deduct Repairs and Establishment. . . . . 3000 0 0 

Balance net profit, . . . . . . 7000 0 0 

or equal to 7” per cent. 

6. For a detail of the work I must refer you to figs. 1, 4, 5, 6, 7, 8, 
9, 10, the latter being the longitudinal section, the capital letters 
noted on each referring to particular points ; the position, elevation, or 
depression of which will be easily recognized, 

7. It ^vas found impracticable to establish a head atDomayut, the 
steppes into to the river from the high land being not only exceedingly 
high, but the relative level of the Jumna’s water being low, full advan- 
tage was not attainable so far down the river ; the head which I have 
established is immediately under the village of Kuttha Puttha, and at 
the highest point that the mountains would admit of ; the head is favor- 
ably situated for a supply of water, and as the depth of digging at that 

In a note from the manager of the Hopet|p Grant, dated 25th inst. he observes 
with reference to the laud which would be benefited by the Kuthur Puthur Canal, 
* the whole of the lands which you noted as to bo commanded by his Canal are still 
lying waste. Some attempts that I made to cultivate in the outskirts are likely to 
prove abortive, for the Prithipoor well is almost dry, and the people in that neigh- 
bourhood have to drive their cattle to the Jumna for water; they cannot standout 
against want of water.* This is characteristic of all the tract coming under the influence 
of the proposed Canal; the Putbipoor well is, 1 believe, the only one in existence in 
its neighbourhood. Water therefore is not only necessary for irrigation, but for the 
common purposes of life, and consequently, for the concentration of people for agri- 
cultural purposes.’*— rwe Ais letter of%tk Hay, 1842. 
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point will be thirty-six inches, the expenses necessary for spurs and 
bunds will be trifling. 

8. From the head to a point at # distance of 4,755 feet, the course 
of the canal Is passed by two rows or mountain streams, one of minor 
importance having a dam with two openings of ten feet each, the other 
with a dam of ten openings, as represented at fig. 13. The quantity 
of boulders, or river stone, in tliis part of the country will render the 
execution not only easy, but will eflable them to be completed at a 
very moderate expense. These dams will be precisely the same as 
those in use of the Doab Canal, with sleeper planks, etc. etc. 

9. The second division of the work may be considered as that 

the letters A to N, or 18,916 feet ; on this line the course of the Canal 
creeps along the slopes and scarps of the high banks, descending to the 
Jumna ; and the level of the Canal bed, which is proi)Oscd to be twenty- 
four inches per mile, strikes out on the surface of the country at the 
latter figure. Four mountain streams will be passed by aqueducts, two of 
them having a span of fifty-one, of forty-five, and the other of twenty- 
five feet. Care and attention is all that is required to surmount the 
difliculties of excavation on this line ; neither the original labor, nor 
the chance of after-accident is equal to that which I anticipated on the first 
mile of the Beejapoor water-course. The soil is full of large shingle or 
boulders, and the excavation which has been estimated for, is ample to 
render the work fully efficient: Portions of the line where the Canal 
comes in contact with liigh banks is proposed to be constructed of 
masonry, as represented on the section in fig. 15. masonry chan- 
nel will lead to and from the masoiuy aqueducts, as well as from the 
dam of ten openings, which I have described as constituting part of the 
work of the first division, and immediately south of this dam, grooves 
for sleeper planlm will be made in the main channel, so as to keep it 
clear of water during flood’s. ^As the breadth of main channel and 
that of dam-openings correspond, the same sized plank will do for both. 

10. The third division, from the letter N to the Seetla or Sutwala 
Bow, or a distance of 21,834 feet, is plain digging. Six lines of drain- 
age are crossed : two by aqueducts of twenty-five feet span each ; four 
by dam or outlet, one of which has ten openings of ten feet each ; and 
three outlets of ten feet each. The slope of the Canal bed is still 
continued on a descent of twenty-four inches per miles the extra 
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slope being overcome by four falls in masonry ; one of four and half feet, 
two of eight feet, and one of twelve feet, which latter will deliver the 
tail- water into the' Sutwala Row>4aiid ultimately into the Asun and 
Jumna rivers. 

1 1 . ITie facility with which boulders will be procured, and tlie cheap- 
ness of the very best lime, ought, I should think, to enable the persons, 
who superintend the construction of these works, to do them efficiently 
on the estimate now submitted. * 

12. I need hardly advert to the power for machinery which is intro- 
duced into the Doon by the construction of these masonry falls. On 
the Bcejapoor water- course, there are 115 descents averaging four feet 
each. On the Kuttha Puttha Canal, the four proposed falls will place 
on the high lands means for machinery of every description. It may be 
long before these means arc taken advantage of, but with the growing 
interest taken in tliis valley, the annual arrival of new settlers, the cer- 
tainty that a new generation of Europeans is now springing up, who 
must look to a livelihood from this country, I see in perspective not 
only a valley rich in its fields and harvests, but one that will be the 
centre of an active and manufacturing population. 

13. Ihc quantity of w'atcr required by the Kuttha Puttha Canal is 
eighty cubic feet a second. When not used for irrigation, the escape 
ultimately finds its way back to the Jumna, through the course of the 
Sutwala and Asun rivers. 

14. I am prepared for a question that may be put as to the propriety 
of going to the d|^ense of this work for using, (advantageously though 
it may be,) eighty cubic feet of water, when the demand for the Delhi 
and Doab Canals absorbs during years of drought the whole volume of 
the Jumna river, and when this eighty feet, now proposed to be turned 
to account in the Doon, at an expense of 90,000 rupees, would be used 
in the Doab without incurring any expense at all. In the right that 
Government has very properly assumed over the waters in the Doon, 
1 merely see the intention of regulating the supply and establishing a 
supervision, so that the water taken from any river may be applied to 
the greatest advantage. The inhabitants of the Deyra Doon, who on 
the west side possess the Asun river rising in their own country, and 
pouring a supply of water into the Jumna, equal to 600 cubic feet a se- 
cond, may well be permitted to relieve the Jumna of one-eighth of that 
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amount; their claim to such a small proportion is infinitely greater 
than that of others, and as the necessity for water not only for irrigati- 
on, but even for drinking, is as great on this tract of the Doon as it is 
on any portion of the districts under the influence of the Delhi and 
Doab Canals, this claim to a portion of the Jumna may be fairly con- 
ceded. 

15. In the case of the Beejapoor water-course, which was proposed 
to be opened by a private individual, a precedent, and a very judicious 
one, appears to have been established of preventing a work of tliis 
nature, which must ultimately be of service to all, from becoming the 
j^rivate property of one person. Government in the case alluded to, pro- 
posed being at the expense of the work, so ns to admit of the benefits 
being equally distributed, both amongst the Native and European 
farmers. ITie same argument would apply to the IJfuttha Puttha Canal ; 
the expenses of outlay on this work, however, are beyond the means of 
the holders of the land coming under its influence. This fine tract of 
cultivable land, therefore, must lie waste unless Government gives its 
aid in the first instance. I believe, that I have shewn that there are no 
natural obstacles to the undertaking, and should the return for outlay 
come up to the estimate which I have made of it, the sanction to carry- 
ing the work into effect would, in giving fair interest for the capital ex- 
pended, be the means of fertilizing a large tract of the valley which 
t)therwisc must lie waste and uncultivated. 

I have the honour to be, &c. 

* {Signed) P. T. Cautley, Capt, 

Superintendent Doab Canal. 


To H. M. Elliott, Esq. 

Secretary, Revenue Board, Allahabad. 
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No. 38. 

Estimate for the Kuttha Putlha Canal in the Deyra Doon, for the 
Irrigation of the tract of Country hounded hy the Jumna, Asun, and 
Seetla Rivers, Doab Canal Office, \Ath April, 1841. 




Measurement. 


Cc. ft. 

Description, 

r 

L. 

B. 

D. 

No. 

Kuttha Putt ha Dam No A, 





■■H 

I'^loorings, 

29 

area 

114 

X 1 

^ 3306 

Piers, centre and side, . . 

3 

area 

66 

X 3 

= 594 

TaU Wing WaUs, . . . . 

25 


X 5 

X 2 

— 750 

Front ditto, 

7 X 

area 

48 

X 2 

- 672 

Total Cubic feet, . 






Domayut Row Drainage 
No. 2. 






Floorings, 

147 


114 

X 1 

- 16758 

Piers, centre and side, . . 

3 


66 

Xll 

■= 2178 

Tail Wings, 

25 


X 5 

X 2 

750 

Front ditto, , . 

7 


48 

X 2 

^ C72 

Total Cubic feet,. . 



' 



Aqueduct No. 3 Nulla. 






Piers, 

16 

X 10 

X 17 

X 2 

-= 5440 

Arch, 

16 

X 60 

X 31 

X 1 

^ 3360 

Wing Walls, 

40 

X 3 


X 4 

^ 4800 

Flooring, 

150 

X 3 

X 16 

X 1 

= 7200 

Parapets, 

150 

X 3 

X 4 

X 2 

3600 

Gordon, 

150 

X 

X 1 

X 2 

= 375 

Abutments to Piers, .... 

JO 

X 1 

X 30 

X 4 

= 1200 

Total Cubic feet,, . 






Aqueduct No. 4. 






Nulla same as above. 
Aqueduct No. 5 Nulla. 
Piers, 

16 

*• 

X 8 

X 13 

X 2 

V 

= 3328 

Arch, 

16 

X 52 

X 3 

X 1 

2496 

Wing Walls, 

35 

X 3 


X 4 

^ 4200 

Flooring 

130 

X 3 

X 16 

X 1 

-- 6240 

Parapets, 

130 

X 3 

X 4 

X 2 

= 2120 

Cordon, 

130 

X H 

X 1 

X « 

- 325 

Abutments to Piers, .... 

b 

X 1 

X 24 

X 4 

= 768 

Total Cubic feet,. . 

• 

•• 


•• 

• • 

Carried over Total Cubic 

feet. 

, , 


.. 

.. .. 


1 • 
^ o 


5322 


20358 


25975 

25975 


20477 


98107 
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Description. 

Measurement. 

Cc. ft. 

Total 
Cc. ft. 

L. 

B. 

D. 

No. 

Brought over Cubic feet.. 

.. 

. , 

, , 

, , 

. , 

98107 

Aqueduct No, 6 Nulla. 







Piers, 

16 

X 6 

X 13 

X 2 

2496 


Arch, 

16 

X 30 

X 3 

X 1 

= 1440 


Wing Walls, * 

22 

X 3 

X 6 

X 4 

= 1584 


Floorings, 

80 

X 3 

X 16 

X 1 

3840 


Parapets, 

80 

X 3 

X 4 

X 2 



Cordon, 

80 

X 11 

X 1 

X 2 



Abutments, 

6 

X 1 

X 24 

X 4 

= 576 

A--" 

Total Cubic feet, .. 





.. 

12056 

Aqueduct No, 7, 







same as above. 

. , 



. . 

, . 

122219 

Outlet No. 8 Drainage, 




t 



Floorings, 

16 

area 

114 

X 1 

1824 


Piers, 

3 

area 

GG 

X 2 

= 39C 


Tail Wing Walls, . . . . 

25 

«X 3 

X 5 

X 2 

... 750 


Front ditto, 

7 

area 

48 

X 2 

== C72 


Total Cubic feet,. . 






3642 

Outlet No. 9 Drainage, 







same as above, . . 

. . 

. . 

, , 

. , 

. . 

3642 

Aqueduct No. 10, same 







as at No. 4, 

, , 

. . 

. . 

. . 

. . 

12056 

Dam No. 11, same as Do- 







mayut Row Drainage, . 

, , 

m • 

. . 

. . 

. . 

20358 

Outlet No. 12 Drainage, 







same as No. C, . . 

, , 

. . 

. . 

. , 

n , 

3642 

Masonry Water Channel 

[ 






Area Section 26 X 105 6C 

1 .. 



•• 

•• 

274560 

Total Cubic feet of Masoni 


.. 1 .. 



440119 


Earth Work, 

On the first 23,671 feet in length the Canal either 
crosses the Steppes or traverses the Bank, dipping 
into the valley of the Jumna. The superficial soil is 
clay and sand, that under it shingle ; where the Canal 
traverses the Banks, the excavation will be done with- 
out Cooli labor, by throwing the shingle and earth 
over the sides. 

1st Portion, 7431 x 15 x 20 . . .. 2229300 

2d Portion, 16240 x 25 X 20 .. .. 8120000 

3d Portion, 21834 x 20 X 6 • • 2620080 


Total Excavation, . . 


1296938C 
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Masonry 440119 Cubit feet 

Of which 40,119 Cubic feet, @ 16 11*^ per 100, 6419 0 7 

„ 100,000 ditto, ^ 12 Rs per 100, , 12000 0 0 

„ 300,000 ditto, @ 8 Rfe per 100, 24000 0 0 

Earth Work 12969380 Cubic feet 

Of which 10,349,300 Cubic feet, (3) 3 Rs pti 1000. . 31047 J4 5 

„ 2,620,080 ditto, 2J Rs pci 1000, 6550 3 2 

4 Fall«» with Bridges attached, 150 Rs cacli, 600 0 0 

2 Bndges Villages, @ 60 Rs, each, . l&O 0 0 

2 Mills, @ 500 Rs each, , 1000 0 0 

100 Planks for Dams lOJ feet x 1 feet x 2’ inch with 
iron straps, &c. complete, @ 3 Rs each, 300 0 0 

Total Cos Rs 82097 2 2 

Add for Contingencicb, . 2S09 13 10 

Gland Total, Co'‘^ R‘^ . . 90 307 0 0 

Assignment requued on the Saharunpoor Treasury. 

{Signed) P T Cautlly, 

Saptnntendint, Doab Canal 



Return of Village Lands in the Beyra Boon, u?kich mil come under the influence of the Kvttha Puttha Canal, extracted 
from Captain Brownes Revenue Suney, Boab Canal Office, 14/^ April, 1S41 
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Proposed formaiidn of a Canal for Irrigation [No. 128. 


No. 33. 

To G. F. FiiANCo, Esq. 

Commissioner, Division of Meerut, 

SiH,-— I have the honour to acknowledge the receipt of your letter. 
No. 35 f dated 12th July 1841, with its enclosure, and map as per 
margin,* relative to a Canal proposed to be cut from the river Jumna 

ter*^No^ ^I883^^*dated I^utta puther, for the purpose of supplying 

Doab Canal Office, water for drinking and irrigation to a portion of 
Camp liiirdwar, ‘29th , , . . . ^ 

April J 841. the Dhoon, where it is indispensibly required to 

the same office, 14th secure the settlement of villages, mcrease of 

^^etum^^of Village 2 tnd cultivation of some of the 

Landri, extracted from £[nest and richest lands in the western division of 
Capt. Brown H Survey, 

dated the same date. ^ the Dhoon, and calling on me for a report on 
the same. 

The delay which has occurred in sending my reply, was caused by the 
uncertainty which existed regarding the quantity of water which would 
be contracted for by Grantees and Mookuddums falling under its 
influence, in consequence of the principal grant being in progress of 
transfer ; this arrangement having been brought to a satisfactory conclu- 
sion, and the present holders having the means at command of carrying 
into fuU effect the intentions of Government in opening the Canal, 
I have much pleasure in reporting, that I have consulted the wishes 
of all those whose lands come under the influence of the Canal under con- 
sideration, and the desire to have it completed, as soon as possible, is uni- 
vcrsal, and all are ready to engage for as much water as will irrigate all 
the lands falling under its influence, which after examination and 
comparing with Captain Brown’s survey, does not appear to be over- 
estimated by Captain Cautley when he reports it to comprise 10,700 
acres. A great portion of this land is now waste, overgrown with fine 
grass, and uninhabitq||, principally from want of water ; tliese obstacles 
being removed, there is not a doubt, but villages will spring up and the 
population will increase. 

llie full amo\mt of the receipts calculated on by Captain Cautley, 
may not be realized the first or second year, but they will in- 
crease, and lands at present waste will soon become productive, and ul- 
timately yield a considerable revenue to Government, wdiich has not 
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been taken into consideration in Captiiin Cautley’s estimate. Under 
this impression, I cannot too strongly urge my recommendation of the 
undertaking being commenced on as soon as circumstances will permit. 
1 have detained the documents stated in the margin, for the purpose 
of taking a copy of them for registry in my office ; when that has been 
effected, 1 shall have the honour of returning them. 

I have the honor, &c. 

(Signed) F. Young, Lieut. Col. 

Political Agent. 

Dbyaau Dhoon, 

Political Agent* s Office, 
the 30tA October, 1841. 

The Commissioner of the Meerut Division, in Submitting the Po- 
litical Agent’s report, with lii& letter No. 433 of the 24th December 
1841, observes, Par. 2: “I consider that one dac of Rupees would 
“ be well laid out in the construction of this work, and that it would 
“ yield a sure and early return, grantees in the Doon are en- 

“ terprising, and will avail themselves immediately of the means of 
“irrigation afforded, by bringing under tillage the arable land now 
“ lying waste for want of water. Colonel Young’s reference to those 
“ who would benefit by the proposed Canal is very satisfactory, and 
“ I know that the grantees are most desirous that the work should be 
•* undertaken.” 


No. 118. 

Canal Office, West of the Jumna, Kurnaul, July 1, 1841. 

To H. M. Elliott, Esq. 
t Secretary, Sadder Board of Revenue, 

Allahabad. 

Sin, — I have the honor to acknowledge the receipt of your letter 
No. 63 of the 22nd ultimo, enclosing copy of Captain Cautley’s report 
on a proposed water-course from the Jumna in the Deyra Dhoon, on 
which you do me the favor to ask my opinion. 

2. The simplicity of the work proposed, and the known skill and 
experience of Captain Cautley, leaving no doubt as to the correctness 
of the estimates, the practicability of the work, or its exact suitable- 
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ncs6 to the purposes for which it is intended, 1 suppose that my 
opinion is merely required on the question mooted in the I4th paragraph 
of Captain Cautley's report, regarding the expediency of diverting 
any part of the Jumna water from the supply of the existing Canats. 

3. The supply of water in the Dehli Canal has during some months 
of three several years; (viz. 1836-37, 1837-38, and 1840-41,) fallen 
considerably short of the demand, and many villages situated near 
the enda of the Canal branches in the Dehli, Rohtuk, and Hansie 
districts, have, from this cause, and from the greater consumption 
of water by those above them, been temporarily deprived of the full 
means of irrigation they once possessed, nor has the loss been confined 
to the villages so situated, as it has necessitated vexatious restrictionb 
on the irrigation throughout the whole line of Canals. 

4. Under these circumstances, I consider it my duty* (both to Go- 
vernment, whose revenue settlements have been made with reference 
to present means of •irrigation, and to the Zemindars, wl^m 1 have 
induced and assisted to dig water-courses,) to deprecate any avoidable 
diminution of the Jumna water. ^ 

5. I am willing to admit that the Doon may probably benefit more 
from the Kutha Futtur Canal, than the Dehli territory would lose 
by the abstraction of eighty cubic feet of water per second, and that 
the whole of the eighty feet so abstracted might not be a dead lohs, 
as some surplus might return via the Satwala and Asun to the Jumna, 
and a proportion even of that used in irrigation, might, by percolation 
of the soil, find its way into the natural drains of the country, and 
eventually return to the parent stream. A deduction may also be 
daiined for waste by absorption and evaporation, during the transit 
of the said eighty feet from the Dhoon to the irrigating districts of 
the Dehli territory. But with respect to the first tconcession, 1 sub- 
mit that the Dehli territory has a prescriptive right to as much of its 
present means of irrigation as can be maintained, and though 1 cannot 
exactly estimate the effects of the latte 2 <, 1 believe that they would be 
found inconsiderable, and at all events, it is undeniable that some loss 
would occur, and whether that loss he small or great, the principle 
remains unaltered. 

6. It may be argued, that the loss of the Dehli territory merely re* 
suits m that of Government, who have the power of compensation by ra- 
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mifiisioa of revenue, and that the real question, therefore is, whether 
the moral and political advantages anticipated from the colonization 
of the Dboon are likely to overbalance the- partial deterioration of the 
Dehll territory as a source of revenue, and the proportionate loss of 
the original outlay on the Dehli Canal. But 1 consider that the discus- 
sion of such questions will not be expected from me, who am merely 
called upon to state C es: parte ) in what degree the contemplated measure 
would affect the particular interests intrusted to me by Government. 

7. In conclusion, I beg to acknowledge the courtesy of the Sudder 
Board of Revenue, in having allowed me an opportunity of bringi^ 
forward the above statement. 

And have the honor, &c. 

(Signed) W. E. Baker, 
Superintendent of^ Canals, West of India. 


Extract Pars. 2 to 4 of letter No. 2C03, dated 8th February 1842, 
from Captain F. Abbott, Officiating Superintending Engineer, North- 
west Provinces. 

2. ** I much regret that 1 did not receive the plans of the Kutha 
Father water-course, as I could not in consequence, examine the pro- 
posed site. I have, however, been over portion of the ground to be 
watered by this project, and have visited thfe Jumna, near the proposed 
head. 

3. “ Captain P. T. Cautley proposes, I believe, to draw off seventy- 
£ve cubic feet per second from I3ie Jumna, for the supply of the Kutha 
Father water-course. Of this a portion would return to the Jumna in 
the shape of tail- water, and a small portion by percolation. 1 am there- 
fore of opinion, that the diminution of< the river’s volume, at the heads 
of the Doab and DehU Canals, virould be imperceptible. It must, how- 
ever, be noticed, that the whole loss, instead of being divided between 
the two, would fall exclusively upon the latter, as the Doab Canal has 
the command of head. 

4. ** It would appear adviseable, on general principles, to make this 
small f acrifice upon the Dehli Canals, with the view of fertilizing to 
large a portion of valuable land as that contemplated by the Kutha 
Father project, amounting I lielieve to 2G,000 Beeghas, werp measures 
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taken to ensure the use of its waters ; and I think this might be effect- 
ed by the adoption of the assessment or contract system. But some 
agreement should, 1 think, be entered into with the landed proprietors 
previous to commencing upon the work, to save the State from chance 
of loss.** 


No. 160. 

To R. N. C. Hamilton, Esq. 

Secretary to Government, N, W, Provinces, Agra, 

SiH, — In submitting for the consideration and orders of Government, 
the accompanying correspondence respecting the opening of a new 
Canal near the village of Kutha Father, in the Dehra Doon, the Sud- 
der Board of Revenue, Ni W. P. observe, that Capfain Cautley estimates 
the expense of the proposed water-course to be, 90,307, and that it will 
yield 7,000 Rs. per aanum, or about 7f per cent, the capital sunk. 

2d. At the same time it will divert from the channel of the Jumna 
75 cubic feet of water per second, of which one-half, it is calculat- 
ed, will be entirely lost to the volume of the stream at the Doab Canal 
head. The whole of this water will be abstracted from the Dehli and 
not from the Doab Canal, the head of the former lying below that of 
the latter, and the loss will be felt during that portion of the ye^, 
when the whole body of the river is used for irrigation -through the 
Canals. 

3d. Half the water thed which will yield rent through the Kutha 
Puthur water-course, after an outlay of 90,000 Rupees, would at 
present yield a higher rate through tlie Dehli Canal, without any 
outlay at all. 

4th. Hence it seems very questionable whether, wiewing the ques- 
tion as a mere profit on the consumption of a certain quantity of water, 
it would be desirable for the Government td engage in this undertaking. 

5th. There are, however, many other questions which might influence 
the decision, and on these the Board have not the means of decidedly 
expressing an opinion at present. The Dhoon may perhaps become 
a most valuable portion of British territory, from the peculia# adap- 
tation of its soil to the more valuable products, and from the fitness 
of its lopplity and climate for the enterprize of British capitalists. 
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Without artificial irrigation of this nature, large tracts of it, and amongst 
them that which would come under the influence of the Kutha Puthur 
Canal, cannot be brought under cultivation. Wells cannot be dug, and 
the difficulty of procuring water even for domestic purposes, renders 
them uninhabitable. The water in such cases possesses a double value, 
being used for the support of life, well as for irrigation, whilst the 
rapid fall of its course gives it a still further value as the motive power 
of machinery. 

6. It is therefore far from improbable, that other circumstances be- 
sides those of a mere profitable return for the water may render the 
execution of the proposed work deserving the attention of GovernmCi^it, 
or become an object for private enterprize. 

7. Agricultural operations in the Dhoon are still too much in their 
infancy to enable the Board to speak with confidence on these points, 
whilst they are also unprovided with results from the expedience of the 
lately opened Beejapore water-course, and the now constructing Raj- 
pore water-course, on which to build any certain calculations of the 
effects of such works in the peculiar climate and soil of the Dhoon. 

8th. The present time is also probably one in which tlie Government 
would be reluctant to engage in an expensive undertaking of problema- 
tical utility. 

9th. These considerations restrain the Board from recommending the 
work for immediate execution. But they think it of great importance 
that the scheme should be generally made known, in order that its 
merits may be fully discussed. They therefore propose, with the sanc- 
tion of the Government, to print the Plans, and so much of the Corres- 
pondence as may tend to throw light on the project, and hope on some 
future opportunity to be able to bring the subject again forward on 
better grounds than they at present possess. 

I have the honor, &c. 

( Signed) H. M. Elliott, Secretary, 
SUDDEE BoAED of RkVENTJB, 

W, P, Allahabad, the Is^ April, 1842. 

(True Copies.) 

H. M. Elliott, Secretary, 
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Comparison of the Areas of Plane and Spherical Triangles, By Captain 
Shobtred£, Assistant, Grand Trigonometrical Survey, , » , , 

[N. B . — *rhe first part of the following investigation is taken from 
Young’s Trigonometry, but the formula there deduced 


“cot ^ 11 cot ^ ft 


^ cot C, being inconvenient in all cases. 


tan I B == 


coti*E='-|^^-'*^— ^ 1 jcot C, being inconvenient in all cases, 

and utterly unworkable when C ~ 90®, I have transformed it aS follows.] 

E being the spherical excess 

taniE = tani(A + B;j|uG — 180®) = — cot J- (A + B + C) 

= ta n ^ C — cot (A -f B) 

1 + tan ^ C cot 4" (A + B) 

By Napier's analogies, cot ^ (A + B) = tan J C 

which substituted gives 

, ^ cos i ra + 1 r. 



1 + tan’ 1 0 

COS i a — ft 

^ {cos ^ fa — bj — cos i ^ + ft^ jtan ^ C 
cos (a — hj ^ cos i- (a + h) tan^ ^ C 

_ cos .J- (a — b) — cosjI (a -f l>) 

cos \ (a — bj cot I* C + cos (a + b) tan j C 
Multiplying the numerator by sin C, and the denominator by its 
equal 2 sin ^ C cos ^ C, we have 

, „ cos ^ {cos ^ ffl — bJ — si p C 

— C + 2 co's i ra + bj sin* i C 

and substituting for cos ^ fa — bJ and cos ^ if becomes 

^ ^ sin -J- a sin j- ft sin C 

cos } a cos O +lni i fl sin i ft (coT^i C •— sin^ -j C) 
and, because cos® J C — sin® i = cos C, 

* 1 TO f i ® ^ ft sin C 

i+tani«taniftcosC 

This expression has some analogy to that for the area of a plane 
triangle, but here, unlike the case of the plane triangle, it is not a 
matter of indifierence whether the contained angle be acute or obtuse, 
The second term in the denominator is + or — according as C L 90 or 
C 7 90. Hence the area and excess also of a spherical^ triangle udiose 
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sides are given, is greater or less according as the contained angle is 
greater or less than 90. 

When C = 90 the equation becomes simply 
tan |£ = tmi atm i bi 

and as every spherical triangle by letting fall a perpendicular becomes 
the sum or dilFerence of two right angled triangles, this expression may 
be extensively used. 

When the second term in the denominator becomes = 1, tan J E *=« 
00 , whence E = 90® and E «=■ 180®. 

When the second term exceeds unity, the whole expression becomes — 
hence ^ E is in the second quadrant, and the excess exceeds 180®. 

In order to apply the expression above found to the comparison of the 
area of the spherical with that of a plane triangle, it may be otherwise 
written * 

tan E = tan J tan J ft sin G / - — 

* * ^ \tan i 0 tan J ft cos C) 

when the denominator of the term within the parenthesis may be ex- 
panded in the usual way. 

For tan a and tan ^ ft substitute their values in arc to radius 1 by 
thelformula 

= X+ ■* X rs X + 315 X + 


and we have tan ^ a tan -J™ ft = 

/“+ 1 + ^ 

V 2 ^ 


e ion f a ran f o = 

24 ^ 240 39720 ^ ) (2 s' 240 39720 

itual multiiDlica.t.inTi 


V 2 24 ■ 240 ■ 39720 ' M2 ’ 3 240 39720/ 

which by actual multiplication becomes 

f , + P . 6 + 5 tt* ft2 + 6 ft4 . 

4 t 12 ' ”*" 720 

136 a6 + 63 a* ft^ + 63 a2 ft* + 136 ft<^ 

40320 ' ‘ ^ 

This expression and 


I 


This expression and its powers being substituted in the expansion of 
the original equations gives 

1?. #.]L r -9 ■ 19 I 19 • cn 

+ &c.} 


e original equations gives 

tan®=“i.gi^c(l + “l+i!.+ ®?1.+ *L+ 66* 

i . ab . «9 _L 1.9 «9 19 . _ ^ 

1— ^cobC 


-3^+ ---720- + 

i--tcoaC (i + 2li^ + &c.)+?’f CO.* C(,+2L^+icc. 
cos’ C ( » + &c.) + &e. I 


) 
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by actual multiplication and reduction of terms with common factors 
this becomes 

tan ® = “i sin C I 1 + “i±^ _ “i cos C + £?! 

2 4 I 12 4 720- 

6 + a p ft* 2 I 11 1 

24 16 J ^ 

E E E^ 

For ton ^ substitute its value in arc ^ -| + &c. and transpose all 

2 2 24 


the terms after the first, then substituting for them their values in powers 
of the quantity on the right hand side, we shall have 
ES 1 /eft 3 . „ ah . 

24 3 14/ 4 1 


C 0 s 2 C 4 &c. 


48 48 

incorporating these terms, and multiplying the whole by 2, we have 


! 4 ft* 


f UiV ^ 

cos C 

4 


E- I MnC |l 

??■ Ili"' t' + M- . _ •^±± 1 ^ m C + fig- ».■ c + to. ) 
^ 360 24 12 / 


The first term is the same as that for the area of a plane triangle 
having the same sides and contauied angle : the following terms there- 
fore shew tlie difference between the areas of the two triangles. ||,Of 
these, we may take account of as many as suits our object; but in 
ordinary cases it will be needless to regard any beyond the two first. 
Limiting ourselves to these, the difference between the areas of the plane 
and spherical triangles corresponds to an excess represented by 

^ sin C ^ ^ ^ (“* 4 — 3 tos c| 

This expression shews that when cos C becomes — , or when C ex- 
ceeds a right angle, the spherical area must exceed that of the plane 
triangle. When the two terms within the brackets cancel each other, 
the two triangles will have equal areas ; and when* the second term 
exceeds the first, the spherical area will be less than that of the plane 
triangle. 

The limits are easily assigned. 

The sum of a and ft being given, a* 4 is minimum, and 3 a ft is a 
maximum when a = b. In this case the triangles are isosceles, and 
a* 4 ft* ^ 2 a®, and 3 a ft = 3 0 * ; hence the terms within the brai^ets 
will cancel each other when cos C .«=s | or when C = 48® 11' -23'^ 
For equal aieas this is the maximum of C. With isosceles triangles, if 
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C be less than this, the spherical area will be less than that of the plane^ 
triangle. 

When cos C is a maximum C = O. In this case a* + = 3 « 

or 1 + ^ = 3 ; wliich solved as a quadratic gives ^ = 

a ^ ° a ' 2 

2*618 nearly. This is the maximum inequality in the sides, so as to 

have equal areas. 

In like manner, the value of the migle may be found for any given 
ratio of the containing sides within these limits ; or the angle being 
given, the ratio of the sides may be found. To save the trouble of^hese 
calculations, 1 have constructed the small table in the margin, which shews 

for given ratios of a and b the value of C 
with which the s#pherical and plane tri- 
angles have equal areas. If the sides 
were so' large in regard to the radius, 
that the terms omitted could sensibly 
affect these results, it would be neces- 
sary to take into account those of the 
next, and perhaps also of higher orders. 
To ascertain the actual difference in 
the areas of the spherical and plane tri- 
angles in an extreme case, suppose an 
equilateral with sides of 1^ degrees : 
the direct formula gives the excess 
= 6r'*217 ; and the difference in the 
areas of the two triangles will be 0*395 1 
square miles, corresponding to an ex- 
cess of 0''*005245 : One-third of this 
would be the error on each angle, and, 
were it ten times as great, it would still 
be, in Troughton’s phrase, a quantity 
less than wliat is visible in the telescope. 

It is almost needless to remark that the supposed triangle is larger 
^mn any which has yet occurred in practice. The great triangle in the 
French arc, supposed to be the largest in the world), has an 


b 




a 

CosC 

Log cos C 

C 

1*0 

soo 

300 

9*82391 

48®* 11' 

1*1 

m 

330’ 

*82588 

47*57 

1*2 

244 

300 

•83109 

47*20 

1*3 

269 

•390 

*83869 

46*23 

1*4 

m 

4 I 0 

•84804 

45*11 

1*5 

3S5 

460 

■85067 

43*46 

1*6 

35K 

4bU 

•87021 

42*08 

1*7 

389 

sTo 

•88238 

40*18 

1*8 1 

424 

640 

•89498 

31*16 

1*9 

4(il 

670 

300 

600 

•907^3 

3601 

2*0 

•92082 

33*33 

2*1 

641 

630 

•93386 

30*50 

2*2 

684 

66 O 1 

•94687 

27*46 

2*3 

699 

bOU 

■95980 

24*16 

2*4 

676 

720 

•97262 

20*08 

2*5 

7*5 

750 

*98528 

14*50 

2*6 

776 

780 

•99777 

5-48 
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excess of about 39". I have had one observed by day-light on which the 

excess was about 40". 5. The least side was 80 and the largest 92 miles. 

2 

Such a triangle does not often occur, but 'even this had about -- only of 

o 

the area of that on which the difference has been shewn to be utterly 
insensible. 

But as the greatest difference occurs when C exceeds a right angle, 
we may find the particular angle giving a .maximum difference of area 

by making^ | (a* + A* ) sin C — 3 a ft sin C cos C | a maximum. 

By differentiating, wc have 

^ I (flfs + ft® ) cos C — 3 A ft cos 2 C J d C = o 

, . , . ^ A« -f ft« cos 2 C 

whence the maximum corresponds to — - — = 

3 ah cos C 

This hardly admits of being solved directly, but the indirect solution 


is very easy. 

Since C must be greater than a right angle, we may put C == 90 + ^ J 

cos 2 C oos 2^ , . . , . 

whence and since — — is always +> it is plain 

cos C sin X 3 aft ^ 


that X cannot be less than O nor exccc^ 45®* Hence the quantity 
cos 2 Y 

through all its values from o to oo in every half 


quadrant. 


c 


C 


C 



^ S ah 


1 ^ Sab 


^ Sab 

90 

-f oo 

105 

! 0*52455 

120 

0*00000 

91 

V7S786 

106 

1 •48808 

121 

9*95977 

92 

•45612 

107 

■45264 

122 

•91763 

93 

•27B81 

108 

•41798 

125 

•87320 

94 

•15217 

109 

•38589 

124 

*82601 

95 

•05S06 

110 

0*35020 

125 

9-77546 

96 

0*97117 

111 

•31674 

126 

•72076 

9T 

'90101 

112 

•28556 

127 

•66088 

98 

•8S929 

113 

•24989 

128 

•59433 

99 

•78587 

114 

'21620 

129 

•51901 

100 

•75552 

115 

0*18212. 

150 

9*43160 

101 

0*68657 

116 

•14750 

131 

•52661 

102 

•64285 

117 

•11217 

1S2 

•19372 

105 

•60157 

116 

^07595 

135 

8*00980 

104 

1 *66226 

119 

•05864 

154 

7*70105 

105 

1 *052455 

120 

O'OOOOO 

155 

00 


By tabulating this, as 
in the margin, for every 
degree of x> we may rea- 
dily^ find, for any given 
ratio of the sides, the ap- 
proximate angle giving a 
maximum difierence of 
areas. 

By means of this and 
the former Table, it will 
appear, that with equal 
sides the angle of maxi- 
mum difference of areas is 


somewhat greater than 124°, and by a nearer computation the exact 
value of C will be found 124®* 02'*35", being the greatest angle, giving a 
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maximum diiFerence of areas. For any other ratio of sides tlxe angle will 
3 "4“ a/ *5" 

be smaller. For the ratio the angle is 120®. When the ratio 

10 fl® -f . 101 

is -7 the value of — - — is ——’the log of which 0-52720 corres- 
1 3 ab 30 ^ 

ponds to a value of C somewhat less than 150® or 140®. 55'. 45" ; and so in 

other cases. When the ratio of the sides becomes indefinitely great, 

the maximum diiFerence angle approaches indefinitely near to 90°. 

In well chosen triangles there is not usually any very great differences 
in the sides, and hence, practically, the greatest differences of area^will 
usually occur when C is not far from 120°. 

If, for example, we suppose a triangle with sides of a degree each, 
and containing an angle of 120°, by the original formula, the excess is 
27".210; and the difference m iu*ea between the spherical and plane 
triangles is 0*18214 square miles, the excess corresponding to which is 
0*0024176. On a triangle with degree sides and the maximum angle 
124°.02'.35", the excess is 26".035 ; the difference of areas is 0*18320 
square miles, the excess corresponding to which is 0".0024318. Such 
differences, though utterly insensible in the telescope, are still much 
greater than have ever occurred in practice ; for though a single side of 
more than a degree be notliing very extraordiniuy, it is but rarely that 
two such sides can be found forming a triangle with a third side of from 
118 to 120 miles. 

The difference here treated of is, in similar triangles, ])roportional to 
the 4th powers of the homologous sides : Hence, in an equilateral with 
half degree sides, this difference would be of 0"* 005 245, or 
0*00006475 ; and on the isosceles with half degree side containing 
120°, the difference would be ^ of 0"*0024176, or 0"*00001511. Trian- 
gles such as these are not very uncommon, but it is much more common 
to have triangles*with less than half of their area. 

It is thus fairly proved that the difference between the excess on a 
spherical triangle computed rigorously and the excess deduced by reck- 
oning its area as equal to that of a plane triangle with the sancie sides 
and contained angle, is a qutintity so small that, even in extreme cases, 
tlie neglect of it will not induce any sensible error; and that, on 
triangles such as usually occur in practice, the difference is so utterly 
itisignificant that to go much out of the usual way in order to take 
account of it, would be a very needless refinement. 
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A Note on Capt. Shortaede’s Remarks in No. CXXJIL (Page 
240^ of this Journal. By S. 6. T. Hbatly, Esq. 

The subjects of geometry are not the creatures of arbitrary defini- 
tion. We strive first to attain such a definite conception of them as 
enables us to see how their properties follow from their nature: we 
enunciate this conception as well as we can in words, and call it the 
definition. But we cannot, however, enunciate the process of intuition 
by which we are conscious of the necessary consequence of any the 
most rudimentary property. We are compelled therefore to put down 
this rudimentary property itself; it is termed an axiom. Hence the 
indispensable appearance of axioms in a system of geometry. 

On these grounds I agree entirely with the position that, in mathe- 
matical definitions, it is necessary to have a clear conception of the 
idea, and then to use such words as will convey that conception to the 
mind of another. It^did not appear to me that a clear conception of 
the idea of an angle is generally entertained ; and 1 endeavoured to 
analyse the language commonly held on the subject, so as to detect the 
peculiarity which impressed itself on the minds of various authors, and 
to shew that the idea of an angle involved the conceptions — of surface 
—-of determinate extension in the direction of width — of indeterminate 
extension in the direction of longitude. These are conceptions which 
every one, sooner or later, finds floating in his mind clearly or obscurely, 
and if they enable the student to perceive distinctly what he is about 
when he is discussing angles, it is our business to place them before 
him in the simplest and most direct form. 

The use made of the word direction arose from the habit of always 
reducing geometrical magnitudes and positions along fixed axes, the 
two axes being in this case (I need not say) one bisecting thfe angle, indi- 
cating the direction of length — and one perpendicular to it, indicating 
the direction of width. This appeared to me necessary to embody 
distinctly the conceptions intended to be impressed. 

To the axiom I cannot conceive any objection raised : it is merely 
an application of the principles of geometrical equality to angular 
magnitude. The real pinch and nip” (to use Colonel Thompson’s 
significant expression) lies in the perception of the truth that whatever 
applies to an angular space, applies to its angle. This is the elemen* 
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tary property which must be clearly seized: for which purpose we 
may put it thus : Let the angle and the angular-space be in any ratio* 
say a : b. Then d dividendo the angle is to the difference between it 
and the angular space, a finite rectilineal figure, as a.* But the 

angle is infinitely greater than the finite rectilineal figure : hence a is 
infinitely greater than a — whence the latter is zero, or a^==by and the 
angle ==:» the angular space. 

The matter lies in a simple compass : if the angle be not an infinite 
surface, what is it ? If it be, it must be discussed according to its 
nature. There can be no arbitrary limitations to the province/ of 
geometry: if you will adhere to them, you must try to do without 
angles, for they are interlopers. The Greek confined himself to the 
geometry of the line and the circle, and did wonders therewith ; but the 
trisectioD of the angle and the duplication of the cube required him to 
extend his armory. The Italian (Mascheroni) yet more chivalrous, 
used only the circle : but his was a tilt-yard exercise. The only oath 
administered to the candidate for mathematical knighthood is, that he 
shall seek always for Truth in the realms of Space and Number, and that 
he will do his devoirs with every lawful weapon of sound logic. The 
attempt to assign forced and arbitrary limits to things which do not 
admit of them, has always been productive of mischievous consequences 
in retarding our onward progress in physics as in legislation, in poetry 
as in mathematics. 


Errata in the Essay on Angular Geometry. 
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Descriptive Notice of the JBat described as Taphozous longfimanuSf by 

Gen, Hardwicks. By Edw. BiiTTH, Curator to the Asiatic Society, 

Upon a former occasion (in voL X. p. 971 et seq,,) 1 described 
three Indian species of Taphozous, doubtfally .identifying one of them 
with the T, longimanust Hardwicke {Lin, Trans, XIV. 525) ; but I 
have since obtained a species which I cannot doubt is the animal so 
named by that naturalist, bringing the number of ascertained Indian 
species of this genus to four, of which the present is the only one pre- 
viously known to the publication of my former memoir. It remains, 
therefore, to impose a distinctive appellation upon the species which I 
then cited doubtfully as T hngimanus, and which I now propose to 
designate T, Cantori, in honour of the accomplished naturalist who fa* 
vored me with the specimen. 

The T, longimanus deviates in some particulars from the detailed 
account which I gav^ as of generic application, the ears of this spe- 
cies not lying flatly outward — as in the Rhinopomata and Dysopodes, 
and as in the recent T, Cantori, but remaining suberect, as usual in 
other VespertilionidcR : hence the measurement of nine- tenths of an 
inch between them, given by Gen. Hardwicke, is intelligible ; whereas 
in T. Cantori I could not recognise it, nor well understand where it 
had been taken : again, the tail when exserted by the collapse of the 
interfemoral membrane does not curl round upward, as in T, Cantori, 
nor has any tendency that way, but remains out straight, with but 
slight capability of bending except at its extreme base : the nostrils do 
not appear capable of closure, which leads me to doubt whether this 
be truly the case in the other species. I observe, both in the present 
species and its congeners, two remarkable characters which may be add- 
ed to the diagnosis of the genus : viz., the double flexure outward 
of the extremity of the closed wing, which always collapses in this 
manner, whereas in other Bats the wing does not naturally so fold, 
but the tip turns inward ; in connexion with which may be mentioned 
that the first digit in Taphozous consists of but one phalanx termina- 
ting in a (quasi) joint- knob, whilst in most other Bats {Rhinolophus 
appears to be an exception) there is a small second phalanx more 
or less developed beyond this, and in the Pteropodine group, two 
additional phalanges with a terminal claw (the latter only being 
absent in Cephalotes, Geoff., in which was comprised Hypodermis, 
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Is. Geoff.) ; secondly, the testes, in Taphozous (as in Megcbdermat 
and I presume Rhinolophus\ are situate as in man and the monkey 
tribe, whereas in the restricted Vespertilio group they are placed 
posterior to the anus, and in the Pteropodine section laterally to 
the penis ; this being a character which may help to indicate the 
primary divisions of the family: the magnitude of the genitals is a 
remarkable feature of the Vesper tilionine subdivisioft generally, being 
in some species quite inordinate ; but this is not the case in Tapko* 
zousy wherein the penis wholly withdraws internally. Finally, it may be 
remarked that the feet and tail of this genus have always a few scat- 
tered long and slender hairs; and that the fore arm is more than 
usually curved at the basal third. 

The specimen of T. longimanus before me (an adult male) mea- 
sures four inches and one-eighth to tail- tip, the ‘membrane extending 
live- eighths of an inch beyond ; expanse fifteen inches and a half, and 
length of fore-arm two inches and three-eighths ;^the tail an inch, capa- 
ble of being wholly sheathed within the membrane, and of protrusion 
for five-eighths of an inch : ears, measured internally, from base of 
lowermost lobe, nine-sixteenths of an inch, and externally half an 
inch : no upper incisors, as likewise in the examples of the three 
other species described by me : the throat- sac particularly large, mea- 
suring three-eighths of an inch wide, and thickly lined with a hard and 
foetid exudation ; there also a small circular second cavity, a 
quarter of an inch posterior to the first, and yielding a similar secre- 
tion ; this is also perceptible, but rather less developed, in fulvi- 
dus : the fur is close and velvety, of a dark brown colour, slightly 
grizzled with a pale hue at the tips, and not white at base as in T, 
Cantori (which species has the throat-sac merely rudimentary) ; beneath 
it is scarcely paler than above, but the throat is deeply tinged with 
rufous : membranes brownish-dusky. 

The T longimanus is stated by Gen. Hardwicke to be common 
in Calcutta, in dark store-rooms ; •at night it frequents habitations, 
attracted by the light of the candles and numerous insects.” The 
present specimen was shot in a rural situation, two or three miles 
from Calcutta ; and, I may remark, rather late in the evening, when 1 
bad been waiting some little time for an opportunity to discharge my 
second barrel, prior to returning from a Bat-shooting excursion ; 
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hence, as its stomach was quite empty, I think it probable that the 
members of this genus do not leave their retreats so early as the 
ordinary Vesperiiliones ; indeed I have often wondered that, considering 
the great number of Bats which I have lately shot, I could never thus 
meet with any not appertaining to the sub^genera of restricted Vesper^ 
iiliOf save only the great JPteropus Edwardsii and the Pachysoma 
marginatum^ both of which are abundant. The Bats that fly round 
the dinner- table of an evening are oftentimes a little tantalizing to a 
zoologist, though it is not often he would succeed in catching them if 
he made the attempt, since the rooms in this part of the world (as 
the European naturalist may be reminded) are lofty and spacious with 
open doors and windows in all directions. Still I must say I cannot 
think that the Taphozoi are frequent visitors.* — Nov. 22d, 1842. 


Proceedings of the Asiatic Society, 

(Friday evening^ July^ 1842.^ 

The Hon'ble W. W. Bird, in the chair. « 

The following Books were presented. 

Books received for the Meeting ef the Astatic Society ^ on the 15^A •Ai/p, 1812. 
The Oriental Christian Spectator, April 1842, Vol. 111. No. 4. 

The Calcutta Christian Observer, July 1842. Vol. III. No, 3l» 

The Calcutta Literary Glpanei« 1842, Vol. 1, Nos 3 and 5. 

Annual Report oi the Transactions of the Bombay Chamber of Commerce, 1840>41. 
London, Edinburgh, and Dublin Philosophical Magazine and Journal of Science, 
Vol. XX, No. 130. • 

The Annals and Magazine of Natural History, Vol. Vlll. No. 54, and Vol. IX. 
No. 55. 

Journal des Savants, Novembre et Decembre, 1841. 

Pemberton’s Report on Bootan, Calcutta, 1839, from Government 
Maepherson’s Report upon the Khonds of the distneU ol Ganjam and Cuttack, 
Calcutta, 1842. 

Catalogue of the Physiological scries of Comparative Anatomy, contained in the 
Museum of the Royal College of Surgeons m London, 1840, Vol. V. 

Summer; or, the causes, appearances, and effects of {he Grand Nuptials of Na- 
ture, by R. Mudio, London. 

Narrative of an Expedition to the Polai Sea, m the years 1820, 1821, 1822, and 
1823, by the Bason Von Wranzell, translated by £. Sabino, London, 1840. 
Glossarium Archaiologicum : Authore H. Spelmanno, Londoni, 1687. 

* Some annoying typographical errors occur in my former paper on the Taphozoi, 
consequent upon making a slight iteration in the text when correcting the proofs. I n 
vol. X, p. 972, 2nd line, read ** JAret VdtarU of Daubenton, styled Senegalensis by 
M. Geoffroy — 4th line, read — ** a fourth is described by M. Geoffroy, as F, Mauri* 

tanus ,** — close of 18th line, read “Raffinesque;” — and at p. 973, line 21, for 
altitude read “ attitude,” P. B. 
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Head letter from II. Batten, Esq. Almorah, 27th June 1842, reporting 
that Mr. Lushington was sending a magniiicent collection of Ores, which 
would do admirably for the Museum of Economic Geology, and that 
the continuation of Capt. Manson’s Journal was just now suspended, 
because Lieut. Weller, Executive Engineer and Junior Assistant to the 
Commissioner of Kemaoon had lately visited the Juwahir Pass, and among 
other things, had with his own eyes seen ** millions upon millions of maunds 
of Ammonites'* on the hills sloping down from the Pass into the valley 
of the Sutlej, and that he wished to enrich his side notes with Extracts 
from the Journal of his Correspondent on his return to Almorah. 


Read letter from Lieut. A. Cunningham, of 18th June 1842. , 

Mr DEAR Torrens, Lucknow, IWi Juno, \M2. 

1 send you a packet of English Coins to be oflered to the Asiatic Society for sale ; and a small 
packet of Homan Coins to be presented to tho Museum. 

I enclose a list of the English Coins, silver and copper, with their prices. They form a small rol- 
lection ; but amongst tliein, are some rather scarce Coins. 

I liave a fine Sassanian collection to di.spose of, which perhaps the Society might like to take. 
If so, kindly let me know, and I will make out a list, with the prices of the Coins attached. 

Believe me. 

Most sincerely yours, 
s Alex. Cumkikomam. 

LIST OF ENGLISH COINS. 


Nos. 

Silver. 


Denominaiimi. 

Value. 

1. 'Edward 4th ... 


groat. 

4«» 


S 

0 

0 

1. 

Elizabeth, 

... 

shilling. 

... 


1 

0 

0 

1. 

Ditto, ... 

... 

six pence, 

... 


2 


0 

2. 

Ditto, 


pennies, 

... 

... 

2 

0 

0 

1. 

Ditto, ... 


half penny, 

... 


A 

0 

0 

1. 

James Ist, 


six pence. 

... 


1 

0 

0 

1. 

DittOp 

... 

penny. 

... 

... 

1 

0 

u 

1. 

Charles 1st, 


shilling, 

... 


'.■) 

0 

0 

1. 

Ditto, ... 


six pence, 



2 

0 

0 

1. 

Ditto, ... 


two pence, 

... 


1 

0 

0 

1. 

Common weal til. 


two pence, 

... 


5 

0 

0 

2. 

Charles 2iid, 


three pence. 

... 


1 

0 

0 

I. 

Ditto, 


three pence, 



b 

0 

0 

1. 

Ditto, 


two pence. 

... 


U 

8 

0 


William 3ril, 


half crown. 



2 

0 

0 

1. 

Ditto, ... 


four pence. 

... 


0 

8 

0 

1. 

Ditto, ... 


three pence, 



0 

8 

0 

1, 

Anne, 


four pence. 


... 

0 

8 

0 

4. 

George 2iid, 


six pence. 

... 


2 

0 

0 

1. 

Ditto, 

. ... 

three pence. 

— 


0 

8 

0 

1. 

Ditto, 


two pence, 


... 

u 

8 

0 

1. 

George 3rd, • ... 


shilling, ... 


... 

4 

0 

0 

2. 

Ditto, 


six pence, 



1 

0 

0 

1. 

Ditto, 


four pence. 



0 

8 

0 

a. 

Ditto, ... 

... 

Uiree pence, 



1 

0 

u 

1, 

Ditto, 


penny, ... 

... 


0 

8 

0 

+ 1- 

William and Mary, 

... 

shilling, 



1 

0 

1 0 

1. 

Ditto, ... 


two pence. 

... 

... 

I 

010 

37. 







0 

i 0 


Copper. 







) 


James 1st, 

... 

small coins, 


... 

2 

0 

! 0 

1. 

Cliorles 2nd, 

... 

farthing, 


... 

0 

8 

0 

1. 

Anne, ... 

... 

token ... 

... 

... 

1 

0 

0 

2. 

William and Mary, 

... 

farthings, 

... 

... 

0 

4 

0 

2. 

George 2nd, 


farthings. 


... 

0 

4 

0 
















iz 

0 

u 


Toll, j2 4- 1 — AC Rupr 


Simon. 


0 L 
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It was ordered, that the Kiiglish Coins offered^ be purchased, and that 
the thanks of the Society be comraunicatcd to Lieut Cunninoiiam, for 
his presentation of the Roman Coins. 

Read letter from H. M. Elliot, Esq. Secretary Sadder Board of Revenue 
at Allahabad, dated the 29th June last, forwarding selections from cor- 
respondence respecting the proposed formation of a Canal for irrigation 
to be supplied from the River Jumna, near the village of Kuttha Putthur 
in the Deyrah Doon. 

Referred to the Secretary for publication in his Journal. 

Read letter of 3(ith June last, from R. H. Mytton, Esq. Magistrate 21- 
I'ergunnahs, requesting return of some Coins found by a convict, or their 
value Co.’s. Rs. 3G. 

Ordered, that the Coins be purchased for the Society, and their value 
forwarded to Mr. Mytton. 

Read the following Report from the Curator: — 

Sia,^tn the class of Vammalia, I have nothing of particular interest on which tn 
report. We continue to receive such animals as are entrapped or shot at the Botanic 
Garden, which are always acceptable for exchange or transmission elsewhere ; and 
I have especially to thank Mr. Jos. De Cruz of that establishment, for his kind at- 
tention to my wishes in this respect. 

In that of Birds, our acquisitions, since the last meeting, have been very extensive. 

1. From B. H. Hodgson, Esq., British llesidont at the Court of NepM, I have the 
gratification to announce the arrival, as a donation to the Society, of 270 species 
of birds, whereof four specimens respectively are sent of the greater number (ihougii 
it is to be regretted that many are in very imperfect condition) ; and there are seven- 
ty species which are new to the Museum, while above 100 are more or less common 
in this neighbourhood. 

2. Mr. Frith has forwarded to the Society specimens ol 

Budytes citreola, or, 1 rather suspect, an allied species which is also met with 
in this neighbourhood. 

JEsacus recurvirostris, Lesson (1831) : Pseudops (olim CarvanicaJ grma, Hodg- 
son, J, A. S. V, 776; (Edicnemus recMmmfrw, Swainson. . 

Rhynchops/lavirost ris. 

3. Mr. Mackay has kindly permitted me to select from a very interesting collec- 
tion of Malayan birds received from Singapore, examples of such species as are 
wanting to the Museum, for which I have given duplicate specimens in exchange; 
and Dr. Spry has also favored me with a like permission in the instance of another 
collection of Malayan birds, for which I have also looked out a somewhat extensive 
series of duplicates for transmission to the Cornish institution at Truro. Our ac- 
quisitions in this manner consist of the following species, of which those new to the 
Museum are marked with an asterisk. 

PalcBornis MalaccensiSj Vigors. Psittacus Malaccensis^ Gmelin, but not of La- 
tham, which refers to the next species. A more beautiful specimen than I remember 
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to have seen before. Middle tail-feathers eleven inches and a half long» and 
uniform bright purple;, the collar between the black moustache and the emerald cap 
of the finest peach-blossom hue, heightened on the nape (like the crown of JP. 
Bengalensis) with a cmrulean bloom; and the rest of the colours exquisitely brought 
out. 

*PsiUinus (Nobis) Malaccensis: Psittacus MalaccensiSt Latham, but not of Gme- 
lin; le petit Perruche de Malacca^ Sonnerat. This bird cannot be arranged in 
Psittacula of Kuhl, where generally located, if P. galgulus is to be regarded as 
typical of that division ; but, though having a short tail, the rest of its structure places 
it in immediate proximity with Palaeornis^ while a further token of this afiinity exists 
in the maronne wing-spot, seen also in Pal, AlexandrinuSt schisticepSf and Bengalensin, 
The allied Ps, setarius of Temminck, an inhabitant of Borneo, presents an additional 
approxinnition to Paloiomis in having its two middle tail-feathers much elongated 
beyond the rest, though remarkable for being partly naked-shafted. 1 add a description 
of the specimen before me. Length nearly seven inches, of wing four inches and 
three quarters, and tail an inch and seven-eighths, the three first primaries being 
equal and pointed ^as in Palceornisi)^ and reaching to the end of the short tail, which 
latter consists of somewhat narrow feathers resembling those of Palmornis^ even 
though not elongated, the outennost being but a quarter of an inch shorter than the 
middle ones. Beak coloured as in Palceomis generally, or leaving the upper mandible 
bright coral-red with a white tip, and the under one dusky ; its form precisely 
as in that genus. Crown, rump, and upper tail-coverts, bright purplish smalt- 
blue, passing on the crown into the greyish-dusky colour of the back; under-parts (Jull 
yellowish-olivacciouB, the mesial portion tinged with brownish-ruddy : lower tail- 
covefts yellowish-green tipped with blue; and tibial plumes mingled blue and green: 
uropygials deep green, and the rest of the tail-feathers yellow, more or less green- 
edged : wings deep green, margined with yellowish on the coverts, except those of the 
primaries which are wholly purple : maronne wing-spot before noticed ; and the 
coverte underneath the wing are brilliant crimson, as are also the axillaries, which 
must shew U) advantage as the bird is flying overhead, and induce the expectation 
that the species is much handsomer than it proves on closer examination. 

lerax cocrul€Scens\ Vigors. I am now acquainted with three species of these very 
diminutive Falcons, viz. in addition to the present one,— 7. ergthrogengs, Vigors, 
P, Z. S, 18.31, 76, (from Canton,) — and a NepAlese species, rather larger than the 
others, contained among the specimens sent by Mr. Hodgson, and which is the Falco 
Bengalensis of the old authors, currently but erroneously identified with L ccoru^ 
lescens,* 

* A live specimen of I. ceerulescetu has lately been received by Dr. M'Clolland from Assam ; 
and the aspect of the living bird gives the idea of a larger species tlian would be supposed IVoni 
examination of preserved skins, as it puflb up its feathers much, in a mannor which can only 
be successfully imitated when mounting a recent specimen. 

It is not generally kn«>wn that these tiny Falcons are trained for hawking in the Upper Provinces 
of India, being flown at Quails and other game of corresponding size, as I have been infonned 
by different eye-witnesses of the sport, which is thus described in Capt. Mundy’s ‘ Skctclics of 
a Tour in India, ^ 11, 26. “ We had also some amusing sport with another kind of Falcon, 

a very small bird, perhaps barely so large as a Thrush, and Its prey was proportioned to its 
strength. It is flown at Quails, Sparrows, and others of the feathored tribe, of like calibre. Tlie 
mode of storting it is different from that used with any other hawk. The falconer holds the little, 
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tridacii/ta, Lacepede; the so culled first variety described in Shaw’s 
Zoology,* Vol. VIII, pt. II, 104. 

JBucco gularist Tcmminck. 

Picus mentalis, Temminck, — not of Jerdon, Madr, Jl. Vol. XI, 214, which 
is P, Nipalensis of Hardwicko and Gray, badly figured in their ‘ Illustrations of 
Indian Zoology.* 

* Cucfdus ( PseudorniSt Hodgson, J lugubris^ Horsfield, im. Trans. Xlll, pt 1, p. 
179, and figured in the ‘Zoological Hcsearches in Java’ of the same naturalist: C. 
albopunctulatus, Drapiez, Diet. Class. d*Hist. Nat.^ Art. Coucou. A rare species 
in collections, and nearly allied to the Pseudornis dicruroidest Hodgson, J. A. 
S. VIII, 136. 

•Skintrrtha ( Vigors, —Anodeenuf, Svriiinson,) chlorophaa ; Cuculus chloropkaus. 
Baffles, Lin. Trans. Xlll, pt. II, p. 288. 

JSurylaimus Sumatranus, Baffles : Eu, CorgdoUf Temminck. 

Eu. ochromaluSi Baffles : particularly fine. 

Calyptomena mridis^ Baffles: male and female. 

Irena puellat Horsfield: female. 

Vanga cristatQt V ieillot. 

Edolius balicassius verus, adult and young : E. affinis^ Nobis, Vol. XI, p. 174. I 
doubt whether this specif occurs in India, being replaced here by £ . Fingak, v. 
alhirictust Hodgson, which is the Indian balicassius^ Auctorum. 1 append a Mono- 
graph of the Asiatic species of this genus at the close of the present report. 

Lanius strigatus^ Eyton, P. Z. B. 1839, p. 163. Four specimens, all in the obvi- 
ously immature livery described by Mr. Eyton, and also by myself. (Vol. XI, p. 203). 

^Tephrodarnis sylvicola, Jerdon, Madr, Jl. No. XXV, 237. This bird appears 
also to be very common in the Tenasserim provinces. 

Musdpeta atriceps^ Nobis, Vol. XI, p. 203. The fully mature male of this species 
has the dorsal region very rich deep ferroginous^bay, with a fine purplish gloss, and all 
the colours more intense than in the specimen formerly described by me. * 

well- drilled savage witliin tlie grasp of his band, the head and tail protruding at cither opening, 
and the plumage carefully smoothed down. When he arrives within twenty or thirty yards of 
the quarry, the sportsman tlirows his hawk much as he would a crickeUball, in the direction of it. 
The little creature gains his wings in an instant, and strikes his game after the manner of the 
Bhause [Goshawk.] 

" There is a queer tribe of gregarious little birds, common in India, which afford very laughable 
sport with the above mentioned hawk. They are usually found in a chattering fluttering congress 
of ten or a dozen, at the foot of some baubul tree ; where the little busj'-bodles are so absorbed 
in the subject under immediate agitation, that the falconer may approach within six paces of their 

noisy court of parliament ere they entertain a thought of proroguing it [Malacocercus — is 

probably the species meant]. In the heat of debate, down comes the little Hawk (like some 
Cromwell) into the midst of the astonished assembly, and begins to lay about him right and left ; 
when strange to say, the whole tribe set upon him, unguibus et ros/ru, and witli a virulence 
of tongue as manifestly vituperative, as if it were couched in words. In the dust of the contest, 
the sportsman runs up, and all tlie party take wing, except two or three unfortunates, who, 
having caught a tartar, lie fluttering in the clutches of the feathered tyrant.*’ 

** I have now reason to believe that the latter is a female, whilst the specimen formerly 
described as female is certainly distinct, and may be designated M. plumosa. 1 shall therefore 
rcdescribc tire two as follow 

M. atricepst Nobis. Length seven inches and upwards, of wing three inches and three-eighths, 
and tail two inches and five-eighths, bill to forehead (through the feathers) three-quartDr.H 
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*Muscicapa hirundinaceaf Heinwardt, figured iu Horsfield's * Zoologutal Researches 
in Java,’ and described by the same naturalist as M. ohscwra in Lin, Tram, XIII, 
pt. 1. 146 j erroneously identified by Mr. Jerdon with M. picata of Sykes, (not of 
Swainson,) from which it is readily distinguished by having no white on the wings, 
nor on the exterior border of its outermost tail-feathers, while the biU is also fully a 
third longer. Inhabits also Tenasserim. 

♦Af. latirostris, Raffles, Lin, Trans, XIII, pt. II, 312, and again so termed by 
Swainson, Nat. Libr., Flycatchers^ p. 253 : distinct from M, Poonensis of Sykes, 
with which it was suspected to be identical by Mr. Jerdon. 1 presume this to be the 
species here indicated, us it differs only from Mr. Swainson’s description by having the 
4th primary above one-eighth of an inch shorter than the 2nd, whereas the latter is 
stated by that author to be only as long as the 6th ; whence it may be that the feather 
in question was not fully grown in his specimen. The species there also desexibed 
by the same author as M. leucura (so also named in Latham’s ' General History/ 
though described as new by Mr. Swainson,) is extremely common in Bengal dur- 
ing the cool season; but the same specific name was bestowed by Gmeliu upon 
another species, which should retain it, the more especially as the present one, 
i. e. the male of it, becomes, with full maturity, the Sitxicola rubeculotdes of Sykes, 
P. Z, 1882, 92, as first suggested to me by Mr. Jerdon.* Lastly, I may remark 
that the M, picata^ Swainson, of Western Africa, described by him in the same 
place, yields precedence to the Indian M, picata of Sykes, and must therefore 
receive another appellation. 1 add a description of the skin before me of M. latirostris. 
Length four inches and seven-eighths, of wing two inches and three-quarters, and tail an 
inch and three-quarters ; bill to forehead (through the feathers) half an inch, and three- 
quarters of an inch to gape ; tarse half an inch, and slender. The hue of the upper- 
parts is darker than in M, grisola, being also slightly deeper on the crown ; wing-coverts 
and tertiaries margined with dull fulvous : throat, gorget, belly and under tail-coverts, 
white, with a slight fulvous tinge on the former; the breast and Hanks dull aohy 

of an inch and upwards, and tarse somewhat exceeding half an inch. Crown and nape, of the 
(presumed) male, black with a bright steel gloss; tlie sides of the head, neck, and breast dark 
ashy passing into slightly glossed blackish on the throat, and into wiiite on the belly and 
under tail-coverts ; the rest of the upper-parts dark rufo-ferruginous, with a pundisU gloss on 
the back, scapiilarics, and smaller wing-coverts ; the rest of the wing dusky, more or less edged 
with ferruginous, and broadly so on each side of the tertiaries : hill light horn-colour ; and feet 
apparently plumbeous. The (presumed) female has the colours generally weaker, the glossed 
tips of the coronal and nape feathers les.s developed, and no rich purijlish gloss upon the hack, 
which is of a dingy and much lighter ferruginous; the under-parts scarcely differ from those 
of the preceding. • 

M. plumoaa, Nobis. Length (of a supposed female) about six inches and three-quarters, of 
wing three inches and a quarter, and tail two inches and five-eighths ; bill to forehead (through 
tlie feathers) nearly scvon-eighths of an inch, and tarse five-eighths of an inch. Body plumage 
very much longer and looser in texture than in the preceding, especially the feathcr.s of the 
rump, which are of remarkable length and puffy. Upper-parts light olive-brown, tinged with 
greenish-ash on the crown and car-coverts; throat and breast pale rufescent, still lighter and 
passing into white on the belly; wings and tail bright rufo-ferruginous, except the smallest 
coverts of the former which are hidden by the scapularies, and the primaries and their coverts 
which are edged with the same colour as the hack. BiU pale hom-colour ; and feet appear to 
have been greenish. 

• This bird falls under tlie division Dimorpha (olim Siphya), Hodgson, Ind. Rev, I. 11839), 
p. 651. 
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brown, as also the front of the neck contijruons to the ear-coverts, where but a narrow 
mesial lino of fulvous-white passes from the throat to the gorget ; bend of the wing 
beneath, and axillaries, pale fulvous brown; a whitish streak from the nostril to 
the eye; and bill horny-black, with the basal half of the lower mandible yellow; the 
latter is broad at base, and evenly attenuating; and the feet apparently are lead- 
coloured. 

Pycnonotus (Kuhl) malanocephalus : Lanius melanocpphatus\ Gmelin; Turdoides 
atriceps, Temminck: not Hrachypus melanocephalus of Ilardwiekc and Gray, 
which 1 followed in so designating — Vol. XI, p. 1G8, where 1 identilied with it the 
Vanya fiavivantriSf Tickell, J, A, S, II, 573, though it is far enough removed from a 
typical Vanya, The present is clearly enough the species referred to Turdoides 
atricepSf Tern, PI, Col.t. 147, in Griffith*s ‘Animal Kingdom,* VI, 389, and again 
in *Shaw*s Zoology,* VII, 330; but as both descriptions are brief and defective, I 
subjoin the following. Length six inches and a quarter, of wing two inches and seven- 
eighths, and tail, which is considerably rounded, two inches and a half, its outermost 
feather being above ibree-eightbs of an inch shorter: bill to forehead (through the 
feathers) nine-sixteenths of an inch, and to gape three-quarters of an inch : tarsc barely 
half an inch. General colour olive-green, brightening to yellow on the upper and under 
tail-coverts, belly and flunks : the whole head and throat glossy black : primaries and 
inner webs of the tertiurics dusky -black, as also the other wing-feathers interiorly ; 
and tail greenish for the basal two-thirds, then dusky-black, and tipped with yellow 
more developed on its lateral feathers. The irides are in this genus, usually, if 
not always, crimson. A young specimen is rather smaller in all its dimensions, 
but scarcely less bright in colouring, except on the head and throat, where the black 
is merely indicated. In both, the plumage of the rump is black at base, broadly 
margined with yellow, as in certain allied species. 

■P- CfJ cyaniventrh^ Nobis. Length six inches and a quarter, of wing throe inches 
and one-eighth, and tail two inches and seven-eighths ; bill to forehead (through the 
feathers) nearly iivc-eighlhs of an inch, and to gape eleven-sixteenths of an inch; tarsc 
half an inch. Colour of the upper-parts uniform yellowish olive-green ; the head, neck, 
and under-parts uniform dark bluish ash-culuur, bordering on plumbeous, except the 
lower tail-coverts which are bright yellow, as are also the edges of the wings anteriorly : 
primaries dusky, together with the inner and terminal portions of the caudal feathers. 
Bill dusky, and legs lead -coloured. 1 place this bird provisionally in this genus, 
though far from satisfied of the propriety of so doing. As compared with the preced- 
ing species, the bill is more Thrush-like, though small ; the nostrils very different ; 
the gape furnished with much smaller and less conspicuous setin; the tail even, or 
all but so ; and the claws less minute ; the ensemble^ in a word, is different; though 
the technical characters sufficiently apply. 

*Chloropsis Malabaricus : adult and young. 

*Parus Sumatranus (f); Melanochlora Sumatrana ffj. Lesson, os quoted by 
Mr. G. K. Gray (‘List of the Genera of Birds, with their Synonymes,* 1st edit., 
p. *23), who, doubtfully identifying with it the P. Jiavocristatus, Lafr., v. (apud 
Uorsfield) P, sultaneus, Hodgson, 1 think there can be little doubt that the bird now 
before me is referred to. This only differs from P, suUaneiis in its inferior size, 
and in the rounded form of the crest, which does not consist, as in the other, 
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of pointed feathers. Length seven inches and a quarter, or probably os much as eight 
inches in the recent specimen ; of wing four inches ; and tail three inches and a half: 
bill to forehead (through the feathers) nearly five-eighths of an inch, and to gape three- 
quarters of an inch ; tarae three-quarters of an inch. Colour of the upper-parts, wings, 
and tail, throat, neck, and breast, deep black, without the green shine of P. sultaneus: 
and top of the head, belly and lower tail-covcrts, brilliant yellow, the coronal feathers 
lengthened but rounded. Bill black, and feet bluish lead colour. Possibly enough, 
this may yet prove to be the P. Jiavocristatus of M. Lafresnoy, rather than Mr. 
Hodgson's P. sultaneus. 

* Timalia pec6oralu\ Nobis. Beak nearly resembling that of T. pileatOy Horsfield, 
but longer, less laterally compressed, and nut quite so deep. Length about six inches 
and a half, of wing three inches and a quarter, and tail three inches, the latter scarcely 
rounded, but the outermost feather five-sixteenths of an inch shorter than the nex^-Miich 
again does notquiic equal the others; bill to forehead fthroughthe feathers,) three-quar- 
ters of ail inch, and to gape fifteen-sixteenths of an inch ; Larse an inch : colour of the 
upper-parts, to the rump, olivaceous, the coronal feathers darker along their centres ; 
throat black, and feathers of the fore-neck and breast alsq black, but each elegantly 
and conspicuously margined with white : rump, upper tail-cuvcrts, and basal margins 
of the rectrices, bright rufo-ferruginoiis, the rest of the tail-feathers reddish-brown, 
tipped aud slightly edged with rufous ; flanks olivaceous ; the lower tail-coverts 
ruddy : bill dusky-black, the lower mandible whitish underneath ; and feet loadcn- 
dusky. A supposed female is rather smaller in all its dimensions, with the breast- 
markings less developed. 

* T. erythronotus^ Nobis. Bill as in last, but rather less elongated. Length six inches 
to six and three-eighths, of wing two inches and a half to two and throe-quarters, and 
tail two inches and a quarter to two inches and a half ; bill to forehead (through the fea- 
thers) eleven-sixteenths of an inch, and to gape seven-eighths of an inch ; tarsc seven 
eighths of an inch. Colour of the upper-parts deep rufo-ferruginous ; the forehead black, 
with whitish lateral margins to the feathers, imparting a striated appearance; crown and 
back of the neck dull rufous-brown, passing into the ferruginous of the back and 
wings ; and sides of the nock, with the under-parts from the breast, dark fuscous-ashy ; 
throat and breast black, the bordering feathers of the latter having a subterminal narrow 
white bar; above the eye also black, and a small white line passing from the 
eye backward; likewise a white moustachial patch near the base of the lower 
mandible : tail much graduated, and, with the primaries, dusky edged with rufous ; 
the lower tuii-coverts dark faintly rufous brown : bill black, white at base of lower 
mandible ; and feet dusky-leaden. 

*2*. striata, Nobis. A small species, with proportionally shorter bill than in the pre- 
ceding. Length five inches and a half, of wing two inches and a half to two aud five« 
eighths, and tail two inches, the outermost feather three-eighths of an inch shorter ; bill 
to forehead (through the feathers,) nearly five-eighths of an inch, aud to gape al- 
most seven-eighths of an inch; tarse three-fourths of an inch. Head and neck above 
black, or rather brown-black, the feathers of the mesial Iitlc white about the shaft, 
forming a streak of this colour along the middle of the head, besides which arc two 
slight lateral streaks not observable in every specimen, in addition to a superciliary 
line of the same : on the nape the white centres of the feathers broaden and are 
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more irregularly disposed^ while on the back they become much narrower again, more , 
or less so in diflerent specimens, and wholly disappear on the rump ; the ground-hue 
of the back and rump is rich fulvous-brown, brightening on the latter, and tending 
to rufous on the upper tail-coverts : lores conspicuously pale fulvous, and the 
throat and foreueck fulvous-white, the ear-coverts margined with black ; sides of 
the breast white, handsomely bordered with black, and a very slight margin of 
the same to tlie medial pectoral feathers ; rest of the under-parts white, the flanks 
bordered with fulvous-brown, which spreads nearly over the whole feather poste- 
riorly ; lower tail-covcrts more or less tinged with the same ; wing-feathers dusky 
interiorly, the coverts having terminal longitudinal white spots ; and tail ruddy- 
brown, margined with mure rufous brown at base : bill black, and legs (in the dry 
specimen) yellowish-white. 

57*. erythroptera, Nobis. Another small species, with bill very like those of some 
of the small Soras or Water-crakes. Length live inches and a quarter, of wing two 
inches and a quarter, and tail two inches, its outermost feathers three-quarters of an inch 
shorter than the middle ones ; bill to forehead above flve-eightbs of an inch, and to gape 
three-quarters of an inch ; tarse a little exceeding three-quarters of an inch. Upper- 
parts rufous olive-brown, darker on the head, the wings bright rufo-ferruginous ; 
fore-head, sides of head, throat, fore-neck, and breast, ash-colour, becoming paler 
towards the belly ; flanks pale fulvous-brown, bill dusky, and legs apparently yel- 
lowish. 

T. gulariSf Hors fi eld ; flgured in the * Zoological Researches in Java’ : Prinia 
pileata. Nobis, Vol. XI, p. 204. The difference in the bill from T» pileata is so re- 
markable, that 1 hope Imay be pardoned for not formerly looking among the described 
species of Timalia for this species, which Dr. Horsfield described from a Sumatran 
specimen, and 1 have now seen from the Malay peninsula and Tenasserim. The 
T.pHeata^ discovered by Dr. Horsfield in Java, was met with by Dr. McClelland in 
Assam, and the Society’s Museum contains a specimen of it from Upper Bengal ; 
this bird is also included in Major Franklin’s Catalogue. 

*7. cAloris; lor a cA/om, Hodgson, Af. S,* : probably Motacilla rubicapiUa, 
Tickcll, J. A. S. II. 576, though the description there applies equally to this and the 
preceding nearly allied species. It differs from T, gularts by having the upper-parts 
pale olive-green instead of brown, the rusty cap much paler and less spread, and the 
gular streaks are fewer and narrower. Length about five inches, of wing two inches and 
three-eighths, and tail two inches, its outermost feather but a quarter of an inch shorter, 
which is less than in T, gularis ; bill to forehead five-eighths of an inch, and to gape 
nearly three-quarters of an inch ; tarse five-eighths of an inch. The yellow tinge to the 
breast is, in some specimens, scarcely less deep than T, gularis, whilst in others it is 
scarcely discernible ‘.‘bill and feet pale. Lieut. Tickcll writes, of his M, rubicapillOf — 
** Female : five inches, eyes reddish-hazel; bill and legs pale &om. * * * Found in the 
thick underwood, hollows, ravines, &c. is lively and agile, with a frequent piping note 
and occasional chatter.” List if Birds collected in the Jungles qf Borabhim and 
Dkulhhiim. 1 notice this species here for the convenience of describing it along 

* Mr. Hodgson has since proposed the subdivlsional name Mixomu for this bird, and the 
preceding species ranlui with it. 
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urith itB congeners. It is comprised among the specimens presented to the Museum by 
Mr. Hodgson.* 

* Macronous piilosttSt Jardine and Selby, III. Orn, pi. CL. : Timalia trichoi^rhos, 
Teimninck, PI. Col, 594, fig. 1, apud O. JEi. Gray. Length six inches and up- 
wards, of wing two inches and five-eighths, anil tail two inches and a half, the latter 
broad and much graduatod, its outermost feathers being an inch shorter than the 
middle ones: bill to forehead above five-eighths of an inch, and to ^ape nearly seven- 
eighths of an inch : tarse seven-eighths of an inch. The extraordinary character of this 
species consists in the curious form of the feathers of its fianks and rump, which on tho 
latter, in fine specimens, are two inches and a half in length, being very numerous and 
dense, and consisting of long and flexible flattened stems, conspicuously white, 
and scantily fringed with fine discomposed and lengthened hair-hke barbs, of a dark 
colour. The crown is bright rufo-ferruginous ; throat black ; back and breast Jeep 
tawny olive-brown, darker on the wings, and more dusky towards the flanks ; and 
the tail is uniform dusky-black ; hill black, and legs dusky probably tinged with 
lead-colour. This bird is barely separable from Timalia^ but has the bill less laterally 
compressed. i 

Trichastomat Nobis; n. g. Also nearly allied to Timalia^ but having a moderately 
stout Warbler’s bill, and very long slender setae at the gape, affording a ready distin- 
guishing character. ^ 

*Tr. rosiratUMt Nobis. Length above six inches, of wing two inches and three- 
quarters, and tail two inches, its outermost feathei's three-eighths of an inch shorter than 
the middle ones; bill to forehead (through the feathers) above three-quarters of 
an inch, and fifteen-sixteenths of an inch to gape ; tarse fifteen-sixteenths of an iifch ; 
middle toe and claw seven-eighths of an inch, and hind toe and claw nearly three- 
quarters of an inch. Colour of the upper parts uniform olive-brown, somewhat darker on 
the crown, and having a slight ruddy tinge on the rump and tail; whole under-parts 
pure white, a little sullied on the breast and lower tail-covcrts ; lores and sides of the 
head pale fulvescent-brown, and sides of the neck to the breast ashy : upper mandible 
horny-black, the lower yellowish- white except at its extreme tip ; and legs deeply tinged 
with yellowish-brown. 

*7V. c^ne. Nobis. So like the other in plumage as to cause some doubt, on a first 
view, whether it be specifically distinct; but the much smaller size, and different 


* The same indefatigable naturalist has described T. Nipalmsia and T. pettotis, H., As. XIX, 
182; neither of which hhave seen. Tliere is also a Javanese T. Ihoracica, v. Pitta thoracica, 
Temtninek, PI. Col. t. 7G, which is referred to the present genus in Griffith's 'Animal Kingdom,” 
VI, 402, being described as "olivaceous brown above; underneath testaceous-grey; narrow white 
bond firom base of bill passes oyer the eye.” Several species from the Indian peninsula have 
also been described by Messrs. ]||j|jkik]Jn, Sykes, and Jerdon ; but tho greater number of these con- 
stitute tlie distinct group Malacoeercus, Swainsou. The following must, however, be excepted.— T. 
hpperyOtrOf Franklin, P. Z, S. 1831, p. 118, described as follows: — “ T. supr^ olivascenti-brunnea ; 
capite in fronts eorporeque toto subtiu ri{fis;eattdd mpernifttsco obsolete fasdatA : rostra pallida. 
Longiiudo 5.” The specimen sent to the Society by Mr. Jerdon for this species is rather 
larger, and has the throat and upper-part of the fore-neck conspicuously white ; tlie frontal 
plumes merely rufescent-brown, and very rigid, as ore in a less degree those of the crown, which 
it is evident are usually raised, while those of the forehead would at all times stand up forming 
a sort of crest, somewhat as in Pastor cristateUm. Tliough referrible in preference to Temafta, this 
species is little else than a miniature of the Malacocerci.-^T. hypolsuca, Franklin, loc. cit. 
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colour, of the legs and fee^ and also the much shorter bill, have decided me to adppt the 
present course with it. Length five inches and three-quarters, of wing two inches 
and five-eighths, and tail two inches and a half, its outermost feather nearly five- 
eightHs of an inch shorter than the middle ones ; bill to forehead (through the fejstbers,) 
not live-eighths nf an inch, and nearly thirteen -sixteenths of an inch to gape; tarse 
three-quarters of an inch; middle toe and claw under eleven-sixteenths of an inch, 
and hind toe and claw rather more than half an inch. General colour rather paler th^ 
in the preceding, excepting on the head ; the nape much paler ; and rump inclining 
to fulvous more than rufous : tail and its coverts brighter rufous than in the other j and 
breast crossed with pale fuscous. Bill wholly pale, and legs appear to have been green. * 

^Goldana (G. R, Gray) nigrocapitata ; Brachypteryxf nigrocapitatat Eytou, 
P* Z, S,' 1839, p. 103, — distinct from Br, atriceps of Jerdon. Length six inches and a 
quarter to six and a half, of wing two inches and live-eighths, and tail the same, 
its outermost feather five-eighths of an inch shorter than the middle ones ; bill to 
forehead (through the feathers) eleven-sixteenths of an inch, and to gape seven-eighths 
of an inch ; tarse an inch and one-eighth. General hue of the upper parts rufous- 
brown, of the under bright ferruginous : throat white, flanked by a black streak : cap 
black, bordered by a white superciliary streak and loral feathers ; ear-coverts dusky, 
minutely lineated with white and posteriorly with rufous : sides of the head ashy ; bill 
horny-black above, the lower mandible yellowish-white ; and legs brown. 

*Oriolus castanopterus\ Nobis. A typical Oriole of small dimensions. Specimen 
apparently female, or perhaps young male. Length about eight inches, of wing four 
inches and a quarter, and tail two inches and onc-eighth ; bill to forehead seven- 
eighths of an inch, and to gape an inch ; tarse three-quarters of an inch. Plumage ge- 

identical with T. ffor^eldi, Jardine and Selby, III. Orn, pJ. CXIX : vide J. A. S. XI, p, 190. 
Rather a peculiar species, with not a little of the form and aspect of Calntnophilus. — Tm 
platyura, Jerdon, SupplcmenU “ Plumage above dark olive-brown, beneath ochry yellowish ; 
bill yellow-homy ; legs fleshy yellow ; iridcs yellowish-brown : tail-feathers obsoletely barred, 
very broad ; Ist and Cnd quills graduated, 4th longest, Srd and .'ith equal. Length five inches and 
a quarter ; wing two inches and a half ; tall two inches and a half; tarsus nlno-tenths ; bill at front 
four-tenths; at gape six-tenths: bill much compressed; plumage very lax. 1 was atbrst,'’ con- 
tinues Mr. Jerdon, ‘ 'inclined to take this little bird for a Warbln, but a review of all its 
characters has induced mo for the present to place it among the Timalue, 1 procured a specimen 
in long reedy grass at Goodaloor at the foot of the Ncilghierries. It took short flights and 
endeavoured to conceal itself among the thick reeds. Its food consisted of insects,” Possibly 
a member of my new genus Trichaatoma described in the text, as is decidedly Mr. Jerdon's 
Timaiia potocephdla^ which he has sent me. (Vide Addmdum introduced at tlxe close of Appmdi»^ 
No. 2, of the present Report.) 

* A third species of this group exists in the Timaiia poiocephala of l)Ar. Jerdon's Supplmeni, 
which has a good deal tlip aspect of a C'urruca, and likewise considerably resembles the Bei^iparua 
(olim £«iie) Bipalenaia, Hodgson, Ind. Bev., 1838, p. 89, but is readily distinguished from It by the 
rufescent hue of its under-parts, the length of the rictorial vlbrissm, and absence of any dark line 
over and beyond the eye. Length six inches, or nearly so ; of wld^two Inches and five-eightba, and 
tail two inches and a half; bill (o forehead (through the feathe^ above balf an Inch, and three- 
quarlers of an inch to gape ; tarse soven-elghtfaa of an inch. Head and neck dull cinereous, the body 
greenish olive-brown, inclining to. tawncy on the rump, wings, and tail ; beneath light rufescent- 
brown, the rufous tinge increasing on the belly, and lower tail-coverts' dull tawney. BfU dusky 
above, yellowish at tlie edges and tip; "legs pale fleshy; and brides White 1 pracuied a single 
specimen of this bird,” writes Mr. Jerdon', "on the Coonoor Ohaut, in high forest jungle. ' R was 
alone, flying from branoh to branch, and had been tbeding on smalt insects." The idbriaaea in this 
speoios are Jess lengthened and thicker than in the others. 

t Previously employed in other classes.—G. R. Gray. 
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nerally similar to that of O, Gatbula, but the shade of colouf darker, especially on 
the head ; beneath throughout yellowish white to the lower tail- coverts which arc 
bright yellow, and lineated with black from the breast ; greater wing>covcrts cunspi- 
cuously margined externally with ferruginous, and tertiaries edged with the same 
towards their tips ; primaries slightly edged with whitish ; and all the tail-feathers, 
savh the middle pair or uropygials, largely tipped on their inner wob with bright 
yhllow, contrasting with deep black : bill pale, and feot greenish lead-colour.* 

AntAns MalayensiSt Eyton, P. Z. S. 1839, 104. This species, which we also 
possess from Tenasserim, is, I have little doubt, that insufficiently described by the 
author cited, who should at least have given the length of the wings to help in 
identifying a member of this difficult genus. It is, he remarks, the A, pratensis 
of Uaffles, being nearly allied [in plumage,] to A. trivialist but differing ir. Its 
larger size. It is also common about Calcutta, and occurs in Southern India upon the 
Neilghierries, whero alone it has fallen under the observation of Mr. Jerdon. 

*Cotumix Phillipensis, Brisson; Tetrao Chinen&is and ManiUenm^ Gmeiin; 
C. excalfaloriat Temminck : male and female. ^ 

Ortygis atrogularis. 

*Crexfasciatus s Rallusfasciatus, Haffies, Lin, Trans, XIII, pt. 11. 3'<i8. Nearly 
allied, it would seem, to R. fuscuSt Lin. Length eight inches, of wing four and a 
half to five iuches, and tail an inch and a half; bill to* forehead seven-eighths of 
an inch, and tarse an inch and five-eighths ; middle toe and claw an inch and 
seven-eighths. Upper-parts deep rufous-brpwn, the head, neck, and breast, bright 
dark ferruginous, paler on the throat; belly, flanks, and under tail-coverts broadly 
banded white and black, the latter broader in old birds, the former in younger 
specimens; wings dusky-black banded with white or fulvous-white. ‘'Bill bluish- 
black, feet red, irides red.” (Uaffles.) Younger specimens, or perhaps females, 

• I have obtained the true 0. Oalbula in this neighbourhood, and the other Indian and Malayan 
species known to me are as follow : — 

O. aureufj Gmeliii ; to which Mr. Jerdon refers the 0. Oalbula of Sykes’s catalogue {P. Z. S, 
1832, p. 87), and also 0. kundoo, Sykes, as the young bird. It closely resembles O. Galbulat but 
has shorter wings, and the black fecial streak passes beyond the eye : from the nearly allied 
Afiriean 0. auraius it differs in the greatly dimini8lie<l quantity of yellow upon its wings. Though 
very common in peninsular India, I have not yet mot with it in this neighbourhood. 

0. Vhinensis, Gmeiin; O. hippoensp^, Wagler; 0. acrorhynchm. Vigors, P. Z. S. 1881, p. 97; 
0. Maderiupatanm, Franklin, P. Z. 1831, 118, apnd Jerdon, as (doubtfully) the young. Black- 
VAPXD OaiOLB. Not common in India, but much more frequent in the countries td the east- 
ward. • 

C, B^daonHfHodgmnii?), apud Swoinsou, v. O. melanwephaltu of India, as distinct from that 
-of Aflrica styled Captfnait by Swainson, who has described a second black-headed African species 
08 0. braehyrhynchWf while u fourth presenting tlio same character inhabits the Malay countries, 
and the 0. TtaiUii constitutes: a fifth. Very common in Bengal, and hardly less so, it would 
appear, throughout India from the Himalaya southward; extends eastward to China, but is not 
included in Dr. Horsitold’s catalogue of Javanese birds, whereas 0. Chinemis Is there enumerated, 
0. MeCoshii, Tickell, A. S. 11, S77, is the once-moulted male. 

0. Imcogaster, Boinwardt; 0. atanthonoiua, Ilorsflcld, Lin. Tram. XIII, pt. 1, p.- 'lfi2, and 
figured and further described iu the ‘ Zoological Besearclies In Java.’ Malay countries generally. 

• 0, Traiim, Hodgson;' Pattor Traiilii, Vigors end Gould; Pmropkiluit Ttaillii, Jordiue and 
Selby. ' Hhnolaya, and likewise Ava. In all seven oriontal species, of which the two peculiar (so 
far as 1 am aware)^to the Malay countries, -—viz. O. leuiogagier and O. eatianapfefutt are 
remarkable for their small size. 
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hav« th« «oloun letsm intense. The immature p^Iumage has no rufous on the head, 
neck and breast, which are dull grey thrown, and the bars on the under-parte are 
much less defined ; throat whitishv 

In the suite of the foregoing Malayan species, I now proceed to describe a mag- 
nificent Podarffus, which appears lo be the Bomhyeistoma FuUertomi of Capt. Hay 
fj. A, S, though not minutely agreeing in all respects with the description 

furnished by that gentleman. It is the species mentioned in one of my reports, 
ante, p. 106, and there is reason to suspect that the specimen was obtained in the 
Malay peninsula. 

Podatgus FuUertonii (f J, Length about sixteen inches, of wing ton inches and a 
quarter, and tail eight inches, its two outermost feathers successively much shorter ; 
bill to gape two inches and a half, and the same broad at base, its vertical height 
at base about five-eighths of an inch ; tarse seven-eighths of an inch. Colour different 
shades of fine rich rufous-brown, with a banded whitish half-collar at the nape, 
and very remarkable elongated white spatulate tips to the wing-coverts, laterally 
margined with black, each being prolonged beyond the dark portion of the feather, 
and^ curling upward so as to rise from the even surface of the wing, with the fine 
dark ferruginous-brown of which they contrast strongly: quills and tail less deep 
I'crruginous-browfi, banded with a still paler tint, which is slightly bordered with 
blackish ; scapularies and t^riiaries having each a terminal black spot ; interscapularies 
dark, and but indistinctly mottled : crown brown, with little or no rufous tinge, 
and a subterminal irregular whitish streak, bordered with black, to each plume: 
feathers of the nuchal collar lengthened and fulvous-brown, rayed with dusky-black, 
and having a subterminal broad fulvous-white transverse band, which is also edged with 
black both above and beldw : under-parts comparatively dull ferruginous brown, with 
small whitish spots on the breast, and faint mottling; the belly paler; and lower 
tail-coverts whitish banded with light brown ; ear-coverts rufous-tinged, and a pale 
streak over the eye becoming more conspicuous beyond it. Bill and feet brown, the 
Ibrmer whitish towards the gape. 

€apt. Hay’s second species is probably the Podargus steUatus^ Gould, P. Z, 8, 
1837, p. 43, being received from Malacca, whereas Mr. Gould’s specimen was obtained 
from Java. His third species appears to be an Burylaimus with which I am unac- 
quainted. ' ' 

The Podargus Javanicus, Horsfield, already noticed by Mr. Eyton as inhabiting 
the Malay Peninsula, likewise occurs, as 1 have been informed by Mt. Jerdon, 
in Southern India, that gentleman having received '^avery accurate description*’ of 
the species, drawn up from a specimen killed in Coorg. It is rather an unexpected 
addition to the Ornithology of India. 

The more.interesting species which 1 have lately procured in this neighbourhood are 
as follow:'^ • 

Cuculus micropterus. 

C. niger, Latham, v. C. JBengai^nsis niger, Brisson ; of which the middle-aged 
female is C. ienuirostris of Hardwicke and Gray, and the adult male is the doubtfully 
cited C.JiaDus of Mr. Jerdon *s list : a mature male. 

Cypselus aPinis, Gray : very abundant at all seasons. C. palmaf^ is less so, and 
no other species are met with in this vicinity. Of Swallows f'/ffVuincioJ, 1 have never 
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yet seen a single individual ih Bengal, but the Society possesses an example of H, 
rustica, which was shot at no great distance from Calcutta. 

Mirafra Assamicai nestling plumage, which helps to affine this genus to the Larks. 

^Dkoium erythronotum : male and female. 

Tephrodornis supercUiosuSf Swainsou, v. Lanius Keroulay Hardwicke and Gray, 
female of this bird appears to present an extraordinary difference from the male. 
1 brought down two at a shot, from a small party on the higher branches of a tall 
tree, where they vrere making much the same kind of noise os a family of young 
Shrikes. One was a young male, retaining most of its nestling feathers, which on the 
head and body resembled the corresponding garb of Muscicapa grisola, while the 
wing^coverts, tertiaries, and tail, were those of Lanius ; and this specimen, like the 
adult male, has the two outermost tail-feathers almost wholly white ; the other 
was an adult female, with no white whatever on the tail, which is besides shorter and 
less rounded ; and the superciliary streak and dark colour of the ear-coverts are also 
wanting ; in other respects the two resemble ; but the diversity in the tail is so remark- 
able, that 1 imagine few would incline to regard them as speciiically the same.* 

Cobimba Javanica : interesting as proving the existence of this beautiful species 
in the neighbourhood, where indeed (m the Botanic Garden,) it is not uncommon. 

Numenius arquata. 

Tringa suharquata : fine summer plumage. • 

*Gallinula luguhris i Hocsheld, Lin, Trans, XI II, pt. 1, p. 195: male. 

•Mallus rvfescensy Jerdou, Madr, Jl. No. XXIX, 205: female. 

A considerable number of skins have likewise been set up. 

1 am, Sir, 

Year's obediently* 
EdwahdBlyth. 

Aj^endiic to Meportf^l^o. I, — The Asiatic Drongos {Edolius, Cuv.). Upon a 
former occasion ( ante, p. 169 fit seg.J, 1 was partially successful in my endeavour 
to elucidate the various Oriental species of this group, which I am now enabled to 
monograph, 1 think, satisfactorily : and to aid the student in determining the various 
species with which 1 am acquainted, 1 annex a plate with figures of the beak of each of 
them, and proceed to offer a conspectus of the serines with their synonymes. 

Subgenus Crmigery Tickell, 1833; Cometes (olim Chibia), Hodgson, 1837. 

1 . Edolius Cruhna ( Latham) , Gould ; splendens, Tickell ; casta, Hodgson : 

ante* p. 171. F'ig^. 1 and 2. 

Subgenus J?dloltW»(Cuvier), Nobis ; Cometes (in part), Hodgson. 

% B, grundis, .Gould ; malabaricusy Shaw and Stephens ; malaharoides, 

Hodgson : ante, p. 170, Figs. 5 and 6. 

3. E, reUf^, Temlninck ; platurus, Vieillot ; malabaricus Gould ; 

cristatellus. Nobis; -^^grandis, apud Horsfieldf: ante, p, 170. Fig. 7. 

* I llkvc since shot a female of this species not Uilfering flrom the male, which leads me to 
conelude that the female above noticed is distinct, 

i Identified as such by Dr. McClelland's drawing of the specimen ; and accordingly Dr. Hors- 
field’s remark is explained, that the Assamese specimens of supposed grmdU "agrdb with the 
specifiv character and description given by Mr. Gould in all points excepting the sise, boing about 
one third smaller." The present is also Mr. Jerdou’i opccies. 
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4. E, Ranyoonensist Gould probably the Malabar Shrike or Drpngo of Buflbn 
and Sonnerat : * ante, p. 172. Figs. 8 and 9. 

N, E. — Either the first or second of these three species (probably the first of them) 
is the Cuculus Paradiseus, Lin., the Coucou vert hupp4 de Siam of Brisson^ or 
Coucou d longs brins of Bufiun, as founded on a drawing by a M. Poivre, who 
had figured the feet to be eygodactyle: the same artist had in like maimer mis- 
represented the jPica (Oymtoeorax) erythrorhynchos, which accordingly has been 
described as the Coucau bleu de la Chine, enlangue Chinoise, San-hia, of Brisson and 
Buffon, and the Cuculus Sinensis, Linnieus. This species was observed in Cliusan 
by Dr. Cantor. 

Subgehus Melisseus ('olim Bhringa ), Hodgson. 

5. E, remifer, Temminck ; tectirostris, Hodgson ; Rangoonensis (1 ), 

apud Horsfield : ante, p. J 69. Figs. 3 and 4. 

Subgenus Prepopterus folim Chaptia), Hodgson. 

G. E. oeneus, Vie.\\\iiit\-~-^muscij)etoides, Hodgson. Figs. 20 and 21. Butchanga 
of the Bengalees. 

Subgenus Dicruru^ j(Vieillot), G. R. Gray, olim Buchanga, Hodgson. 

7. E, viridescens ff J, Gould : ante, p. 173. Figs. 10 and I). 

8. E, balicassius (Linnseus); — affinis, Nobis {ante); — Javanese farjicatus ff), 
Horsfield: ante, p. 174. t^igs. 12 and 13. A fine adult, recently obtained from 
Singapore, has the wing five inches and three-quarters long, middle tail-feathers 
four inches and three-eighths, and the outermost above seven-eighths of on inch 
additional ; the tip of the latter curling nearly as much as in E, Fingah, from which 
species this differs in its shorter and much less deeply forked tail, and in the superior 
size and much greater vertical height of the bill, the upper ridge of which is also 
considerably more angulated.f In both the abdominal feathers of the once moulted 
birds are tipped with greyish-white, which totally disappears in the plumage 
of full maturity. 1 doubt whether that now under consideration occurs in India, 
but it seems to be the common species of the Malay countries generally, including 
the Pbillipine Islands (from whence it was originally described by Brisson and 
Buffon), and it is said to extend even to Australia (apud Vigors, JUn, Trans* 
XV, 211). 

9. E. Pingah, Shaw (the young),— /mfjcwj, Stephens (the adult) 

Hodgson; — balicassius, Nobis (ante), as also of Jerdon and other writers on the 
Ornithology of peninsular India. Figs. 14 and 15. Shaw appears to have had no 
further authority for this species than Edwards’s figure of the«“ Fork-tailed Indian 
Butcher-bird,’* which he erroneously refers Xc Lanius coerulescens ofLinneeus; and 
holding this opinion, he had no right to clog our systems with a superfluous name: 
quoting, too, the Linnoean definition of coerulescens, and perhaps following Edwards’s 
description, or, it may be, describing from that author’s p]^e, it would seem that 
the most has been made of the whitish tips to the abdomi^l feathers of the young 
of our present species, thus bearing out the mal-idcntifieation with coer'iH^scens, 

* " U manque de huppe."— Buffon. 

t This bird is the Corvut baltcastivn of Linnseus, and in truth its beak partakes much of the 
corvine form, ho tlxnt the species might be styled with propriety the Crow-billtd Drongo, as the 
next might be equally well named the Shrike^bitled Drongo. 
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His statements, however, that ** this species is described and figured by Edwards, 
from a specimen brought from Bengal, where it is known by the name of Fingah^* and 
that '^it is said to be a great persecutor of the Crows, which it attacks and ob- 
liges to quit its haunts,” leave no doubt in my mind that the present is the species 
intended, inasmuch as though others of this gepus likewise drive away the Crows, 
still this is the common Fingah of the Bengalees, familiarly known to every body, 
and its beating off the Crows and even Kites is here a scene of daily observation. A 
seemingly constant character of this species is a minute white spot at the rictus, which 
does not occur in any of the other species, and hence the appropriate name of albirictus 
bestowed by Mr. Hodgson. 

10. E, macrocercus, Vieillot; — an?i€ctans, Hodgson, — Muscicapa biloba, Lich- 
tenstein, apud Griffith's work;— Fingah of the Bengalees: on<c, p. 173. Fjgs/16 
and 17. 

11. E. ccerulescens (Linnmus). Figs. 18 and 19. 

12. E. cineraceust Horsfield, Lin, Trans. XIII, pt. 1, p. 145 probably also D, 
leucophaeus'^ Vieillot, Diet, Class d'Hist, Nat, V, 621, which, with Z>. Ceylonensis, 
Stephens, are referred to (and the latter founded on) the ^^rongri of Lcvaillant. 
** E, cmcraceus saturatus concolor^ remigibus supra ad apicem rectricihusque 
lateralibus margine exteriorct nigris, Longitudo 11 poll ” Horsfield : who adds 
that— “ Although very similar to forjicatus [which I suspect to be halicassius 

it must be considered a distinct species ; the bill is more robust, and the exterior 
tail-feathers form a greater curve; it is much less common, and the natives of Java 
distinguish it by a peculiar name.” Dicrurus leucophmts, Vieillot, is briefly des- 
cribed as having *^tout le plumage d^un gris plomht avec Vextremite des remtges 
itun brun noirhire; barhes exterieures des rectrices ?ioires; queue longue et 
fourchue ; bee et pieds plombds. Taille^ neuf pouces, De Ceylon et de Java.** 

13. E, leucogaster (Vieillot), Diet, Class. d*IIist. Nat, V, 622 (1824) ; D. albiven- 
triSf Stephens, (1825): founded on Levaillant’s Drongo gris d ventre blanc^ and 
suspected by both Vieillot and Stephens to be merely a variety of the last, or 
leucopJusus, Vieillot. “It chiefly differs in having all the under-parts, /rom chin 
to vent, white,” and therefore cannot be identified with coerulescens, to which Mr. 
Jeidon has assigned leucogaster as a synonym. 

14. The only remaining species which 1 can find ascribed to this part of the world 
is D, aratus, Stephens. “ Inhabits Bengal. Beak and legs black : general colour of 
the plumage above black, with a brilliant changeable blue gloss, like bronze, in some 
lights appearing green : belly, sides, and under tail-coverts, dull blacJv-grey ; under- 
parts of the wings and tail black ; the last forked : the hairs about the nostrils point 
forward [as a matter of course], and there is a large oval patch of black beneath the 
eye.” Is much in need of verification. 

Explanation qf Plate. 

Figs. 1 and 2 Edolius Iprishna, 

„ 3 and 4 „ remi/er. 

„ 5 and 6 „ grandis. 

u 7 „ retifer, • 

„ Sand 9 „ Rangoanensis 

„ 10 and 11 .. mridesrens f 
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Figs. 12 and iZ Edolius balicassius. 

,, 14 and 15 Fingah. 

„ 15 and 17 ,, macrocercus. 

tf 18 and 19 ,, coerukscens. 

,, 20 and 21 ,, aneus. 

Appendix f No. 2.— Genus Tumix^ Bonn. (1790); TridactyluSj Lacepedo; Ortygis, 
llliger; HemipodiuSt Temminck : the of sportsmen. On a former 

occasion (Yol. XI, p. 586), 1 referred a pair of specimens, male and female, of this 
genus, to the Malayan T. atrogularis, Eytou, P. Z. S. 18.39, p. 107 ; to which also I now 
find that I should have assigned the Malayan female noticed at p. 204, and there wrongly 
idcutiiied with T. taigovr of Sykes, which latter is, however, included by Mr. Eyton in 
his list of a collection of Malayan birds, wherein he has characterized the T. atrogu-^ 
laris : but the similitude of some females of these species is so extremely close, that 
it is almost (if not quite) impossible to discriminate them, even though ordinarily 
they are distinguishable at a glance; and now that the Singapore collection noticed 
in the foregoing report has yielded undoubted examples of both sexes of T. atro- 
gularis, it appears to^ me that of the pair first mentioned, the male pertains de- 
cidedly to that Species, while the female sent u'ith it should perhaps be referred 
to T. taxgoor, 1 have now four continental eastern species before me, of which the males 
of three would appear to be normally distinguished from the other sex by having the 
throat and middle of the fore^neck an'd breast jetty-black ; but in T. atrogutaris 
this black is very much broader ihau in T. pugnax and T. taigoor. Col. Sykes states, 
indeed, that the last mentioned species is devoid of this colour, which is the case with 
one specimen marked male in the Society’s Museum, but another example before me 
has fully as much of it as T. pugnax : again, of the latter species, remarks Mr. Jerdon, 
** Col. Sykes and M. Tcmininck assert the identity of the plumage of both sexes [each 
having the murk], aud though I did not examine them when I shot several in com'* 
pany, they were always clothed alike” ; on the other hand, M. Drapiez states (Diet. 
Class. d*Hist. Nat, Art. Turnix )^ — “ Lafemelle [of T. Pugnax] a gcueralcment les 
coiilcursdu plumage beaucoup moms vives; la batidc loiigiiudinale dela gorge au lieu 
d’fdre noire est blanche avec un simple trait noir qui Tencadre; le milieu du ventre 
est d’un blanc roussatre.” Of the T. Luzoniexisis, v. H. thoracicus, Tem., of the 
Malayan Archipelago, Sir Stamford Rafiles observes, that '‘the throat is black in the 
males, generally whitish in the females” ; and 1 imagine that the fully adult males of 
all these exhibit the black mark, while (in various degrees, according to the species,) 
the young males, and a greater or less number of old in addition tg the young females, 
are devoid of it, some also presenting a mere trace of this marking, as stated by M. 
Drapiez of the female of his pugnax : and it should be borne in mind that this is a genus 
of which several species are so closely allied together, and withal so numerous in 
species, that in cases of conflicting testimony there is generally much room fur doubt 
whether precisely the same species be intended by diflercut writers. 

1 proceed to ofler descriptions of all the oriental species which 1 know of. 

1. T. pugnax, apud Sykes and Jerdon ; perhaps Tetraoniyncollis and Madagascari- 
ensis of tlie older authors, though it is unlikely that the very same species inhabits 
Madagascar. Length six inches aud a half; of wing three inches and a half; bill 
to forehead (through the feathers) nearly five-eighths of an inch, and fully a quarter of 
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an inch in vertical depth ; tarse an inch, and middle toe and claw seven-eighths of an 
inch. Upper-parts rufous, with transverse black lines on each feather of the hack, 
scapularies, and rump, these having also yellowish- white lateral margins, internally 
edged with black; sides of the lower part of the neck and breast, together with 
the more conspicuous feathers of the wings, fulvous-white, with tolerably broad 
black cross-bars; below the breast light and bright ferruginous; throat and middle 
of the fore-neck, to the commencement of the breast, deep black ; and crown rufous, 
with a series of black and white feathers, appearing as white spots set off with black, 
along the mesial line, another and broader series over each eye, a third bordering 
the black throat, and the sides of the upper-part of the neck covered with the some, 
appearing as whitish with black edgings to the feathers; quills brownish-dusky, 
with pale edges. The description of the female by M. Drapiez has already been 
cited, whilst M. Tomminck and Col. Sykes assert that it does not differ from the male. 
The example here described is from Madras, and the species is understood to inhabit 
the Indian peninsula where it is tolerably common, Java, and (very doubtfully) 
Madagascar. 

2. T. iaiffoor, Sykes : * Bengal Spurting Magazine,* Oct. 1836, pi. 1, iig. 6 ; H. plum- 
bipes, Hodgson, Ibid. May, 1837, p. 346; * Bombay Literary Transactions,* 11, 271. 
The species which 1 conclude to he this, presents scarcely any difference in plumage 
from the preceding : the upper-parts are merely browner and less rufous, especially 
the head and nape, and the black cross-bars of the dorsal feathers are commonly 
broader and incline to be confluent, the markings generally being somewhat less 
clearly deflned; but the size is inferior, and the beak proportionally more slender. 
Length live inches and three-quarters; of wing thMe inches and one-eighth, or less; 
bill to forehead (through the feathers) nine-sificenths of an inch, and under 
three-sixteenths in vertical depth; tarse not ser^n-eighths of an inch, and mid- 
dle toe and claw three-quarters of an inch. The male specimen before noticed 
as wanting the black gular streak has also the light ferruginous colour below the 
throat paler and less developed, the throat being spotless whitish, flanked with dusky 
specks. This appears to be the species figured in the ' Bombay Literary Transac- 
tions,* as above cited, which is stated to be common in Guzerat and in Malwa. 
“ Extent of wings nine inches and a half.*' In the peninsula, Mr. Jerdon has 
** only procured it solitary, in long grass in the more open spaces of the Western 
coast.** It is not uncommon in the vicinity of Calcutta, where I have found it breed- 
ing, in the Botanic Garden. As occasional females of this and of the next so much 
resemble, and Mr. Eyton, while enumerating T. taiyoor in his list of species from 
the Malay peninsula, describes only the male of his T, atrogularis, it is certainly 
not improbable that he mistook the female of that bird for the present species. 

3. T, atrogularis; H, atroguiaris, Eyton, P. Z. S. 1839, p. 107. Intermediate in 
size to the two preceding species, with as stout a bill as the first ('in old males^, and 
seldom much trace of rufous on the upper-parts, the predominant hue of which 
is a sort of dusky-chocolate, having much black intermixed, the transverse lines 
mostly confluent and suffusing a considerable portion of the feather ; the black bars 
on the sides of the breast and wings, also, are broad, so as to assume an oval or even 
round form, and the fulvescent tinge on the belly is not very deep, and mostly 
extends up the breast ; the black of the breast and fore-ncck of the male is, as 

* 5 N 
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already noliced^ very much broader than in the others, whience this sex may always 
be readily distinguished, which is not the case with the females in every instance, 
even by referring to the thickness of the bill, which presents a much less marked 
distinctive character than in the male. Length about six inches, of wing three 
inches and three-eighths, or generally under three inches and a quarter in the 
female; bill to forehead (through the feathers) five-eighths; and tarso an inch, 
middle toe and claw seven-qighths of an inch. It is evidently very common in the 
neighbourhood of Singapore, and occurs in the Tenasserim provinces. 

4. T. Dmsumierit < Bengal Sporting Magazine,* October, 1836, pi. 1, fig. 5; 
Hetnipodius variahUis^ Hodgson, Ibid. May 1837, p. 345; Button Quail of sports- 
men. This is the most abundant species of India generally, including Bengal, and 
it extends northward into Nepfil, where it is also numerous; but t have not yet seen it 
from the eastern side of the Bay. Its length is five inches and a half, with wing 
two inches and three-quarters; bill slender, and half an inch to forehead through 
the feathers; turse three-quarters of an inch, and middle toe and claw five-eighths 
of an inch. Throat whitish in both sexes, flanked with a few transverse dusky, 
specks; and middle of the breast of the same fulvescent hue as the belly of the others, ' 
more or less deep: the colour of the upper-parts most nearly resembles that of 
T. pugnasBy hut the black is rather more predominant, especially on the rump which is 
chiefly of this hue; thet belly is whitish; and the wings marked differently from 
those of the three preceding species, having a whitish ground-tint, upon which 
«ach feather shews a large rufous spot, containing a smaller black one externally; and 
these spots being longitudinal instead of transverse. 

The following oriental species have also been described, and it will aid the student 
to give detailed notices of them. 

5. T. nigrifronsfi H, nigrifrons. Tern. ** Six inches in length, having the fore- 
head ornamented with three broad bands; the first of which is formed of small white 
feathers, arising from^ the base of the beak to the nostrils ; the second, which is twice 
as broad as the first, is deep black; and the third, which extends beyond the eyes, 
pure white : the top of the head is of a fine red, with delicate black stripes in the 
middle of the feathers; the nape is slightly tinged with bright olive; the back, 
rump, and upper tail-coverts are of a reddish-yellow, tinged with black and fawn- 
colour ; the lesser and middle wing-covorts are yellowish, each feather having a small 
black spot towards its tip; the secondaries and greater quills are grey; the throat 
bright reddish-yellow ; neck and breast the same, having all the feathers sprinkled 
with semicircular black spots; belly and thighs pure white ; bill red; and feet reddish, 
the claws black. Said to be a native of India, and described by Temminck from 
a single specimen in the Paris Museum.” Stephens, in Shaw*s Zoology. 

6. T. maculosusi H. maculosus. Tern. This is an Australian species, but is 
stated in Griffith’s work also to inhabit India, upon the authority of Gen. Hardwicke ; 
and I make no doubt that the Indian bird here referred to is the same os that 
figured, together with another little known species, as two different Bustard Quails 
of sportsmen (both of them differing also from the preceding species of this genus), 
in the * Bengal Sporting Magazine’ for March, 1838, the present being represented 
as fig. 2 of the plate. The following is Stephens’s description of the O, maculosus 
of Australia, in the Appendix to Shaw’s * Zoology.* “ Distinguished by its very short 
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tail, which scarcely exceeds the tips of the wings when closed; its length is five 
inches : the top of the head is varied with black spots, and the whole of the feathers 
are tipped with greyish-red ; a white band extends over the crown ; the eyebrows, 
sides of the neck, and nape, are bright red ; the throat and cheeks reddish-white ; 
the fore-part of the neck, breast, belly, sides, and thighs, are red, and (with the 
exception of the feathers of the sides and those of the edge of the breast, which are 
varied with stripes of black and reddish-white,) they are spotless; the feathers of 
the top of the back and the scapularies are black in the centre, bordered with white, 
and tipped with rod ; those of the middle of the back and the long ones which hide 
the tail, are deep black, varied with rufous undulations, and slightly edged with 
yellowish; the scapularies are a little spotted with grey-blue; the wing-coverts are 
reddish-yellow; the whole of the feathers with a black spot near the tip. an /the 
longer ones with the inner webs red, spotted with black ; primaries and secondaries 
bright grey, edged with reddish-white; the bill and feet fine yellow.” Capt. Brown’s 
figure of the Indian bird before referred to accords tolerably well, upon the whole, 
with this description, differing chiefly a little about the head^ 

7. The other Bustard Quail is identified by that gentleman with the Dubkee 
Quail of I^alham, Gen. Hist, VI 11, 340, and which is thus described by that author. 
‘‘Length under five inches. Bill pale. Head mottled whitish and ash-colour; 
all round the neck and sides ferruginous ; down the middle from the chin, paler fer- 
ruginous; the rest of the upper-parts fine pale ash-colour, varied with paler spots, 
inclining to rufous ; under-parts cinereous clay-colour, marked on the sides of the breast 
with round black spots of several sizes ; greater wing-coverts and second quills palo 
clay-colour, spotted with black, some of the spots kidney-shaped ; greater quills 
and tail plain dusky; legs yellow, and three toes only. Inhabits India, where it is 
called Dubkee.** Sir J. Anstruther. 

*‘A, Bill and legs yellow: plumage in general pale grey, crossed with fine black 
lines ; lower part of the neck behind, inclining to rufous ; breast the same ; outer part 
of the wing and breast marked with small, distinct spots of black. Inhabits India 
and China, called Looahf** — a name commonly bestowed on the tiny Bush Partridge, 
classed as Coturnix Argoondah by Col. Sykes. 

Capt. Brown’s figure of this species represents the back as handsomely ornamented 
with round white spots, margined with black. 

8. Dr. Latham also describes a Balen Quails which is very probably the taigooTf 
notwithstanding certain discrepancies. “ Size uncertain. Bill black. Top of the head, 
even with the eyes, amarked brown ; down the middle of the crown a pale clay- 
coloured streak, and another over each eye, almost to the back ; the chin, sides under 
the eyes, and throat, white; sides of the neck and breast clay-colour; down the 
middle, from the throat to the breast, a broad black streak ; the rest of the under- 
parts pale clay-colour, each feather marked down the middle with a long black 
streak, rounded at the bottom; back and wings pale mottled brown, as the head, 
markad with a series of pale yellow streaks down the middle and two olheis of the 
same on each side, besides some fine similar lines from the shaft of each feather; 
legs pale red, three toes only. 

“ Inhabits India, called Bolen, Sir J. Anstruther.” 

One supposed to be a female, is marked much the same about the head, but with- 
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oat the black down Abe breast, or the transverse curved marks on the throat : sides • 
of the body dirty-white, with fewer black spots.** 

*' With the above, another of the first The plumage much the same, but darker 
in colour, and the under parts flesh-colour instead of pale rufous, of clay-colour. 
This is called G<issur, and is probably a young .bird ; the specimen differs how- 
ever, in having on one log a rudiment of a hind-claw.*’ 

** jf. Length five inches. Bill pale blue; above, the body is pale mottled ash- 
colour, with a series of yellowish streaks ; also some large spots of blackish before, 
and marbled behind ; the wings pale brownish rose-colour, chequered with white, 
and in the interstices a spot of black ; greater quills dusky ; along the middle of 
the crown a slender yellow streak ; the rest of the crown marbled; sides of the head 
paler ; round the eye nearly white ; beneath the bird is wholly buff-colour ; sides 
of the breast spotted with black ; tail blotched with brown ; legs flesh-colour, no 
hind-toe.'* 

'* Inhabits India. Gen. Hardwicke. Taken iu Cawnpore in May.** 

9. T. Luzoniensis ; Tetrao Luzs. Gmelin : U. thoracicust Tern.; Turnix ma^ 
Yieillot. Common in the Eastern Archipelago. About seven inches in length: 
the top of the head, cheeks, and nape, covered with black and white spots, more 
numerous on the former ; the feathers of the throat are white, tipped with black ; 
the under-part of the neck and breast are fine bright red ; the belly, sides, and thighs, 
bright yellowish ; back, rump, and feathers covering the tail, grey-brown, markcil 
with delicate lig-zag black lines ; the greater and lesser wing-coverts wbiUsh-yellow, 
varied with black spots, having a bright red transverse line above each of the latter ; 
the greater feathers of the wing are grey-brown, and spotless.** Stephens. 

Sir Stamford Baffles remarks, that **The colours vary much in different speci- 
mens. The head, back, and wings are varied with black, brown, aud fawn-colour, 
of which sometimes the one, sometimes the other, predominates. In full-grown 
birds the head is generally black, spotted with white, particularly at the sides, while 
the back is more of a red-brown, and the wings are black, banded with white. The 
breast also varies, being sometimes ferruginous, but at a later period becomiug 
marked with transverse bars of black and white. The abdomen is always of a fer- 
rugifious colour. The throat is black in the males, generally whitish in the females. 
Bill rather long, yellowish, which is also the colour of the legs. Irides white. 

** These Quails are frequently kepi tame, and the females are trained to fight with 
each other by the natives. The superior courage of the females has given rise to 
a common Malay proverb, in which a hmi-pecked husband is ^compared to a Pjspn. 
This species is always seen in purs, never in flocks like the Pikam (Catwrmx 
PhilHpvnsis). 

** 1 aan at loss to discover,** continues Sir Stamford Raffles, '* what species of Quail 
is intended by the Tetrao suscitator^ or Indian Quail of Bontius. The Pikau and 
Pw^ are the two generally known throughout the Eastern Islands. The latter is the 
most frequently domesticated, and becomes as tame as the common fowL It Is the 
only one trained for fighting, and they will often combat with such iiny as to kill 
each other. It is not however noisy, and in the wild state only seen in pairs. 
The Pikau, on the contrary, has a loud clear note, is seen in flocks, will not become 
so tame us the other, and is not valued for fighting. It would seem as if the man- 
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nera of both were confounded in the account given of T, mtscitator. lAn. Trans. 
XIIL pt. II, p. m 

7*. iMxoniensis is also the only species included in Dr. Horsfield’s Catalogue of tlie 
Birds of Java ; but it may be that the H. pugnax of Tenuninck is regarded by Sir 
Stamfc^d Baffles merely as a particular state of plumage of his LuffomensiSy for 
M. Temminck informs us that H. pugnax inhabits Java, where it is greatly prized on 
account of its pugnacious disposition, the inhabitants amusing themselves by setting 
the males (?) to fight in the manner of game-cocks. [Col. Sykes, it may here be men- 
tioned, takes upon himself to assert of his H, pugnax that *‘its pugnacious qualities 
are quite unknown in Dukhun, and evon in Java,**] I should not be surprised if 
T. atrogularis ihoMld prove to be identical with the Javanese pu^nao:, while it is quite 
distinct from a Madras specimen of Col. Sykes's Indian pupriaa:, this bcMiig the^nly 
one I have to compare with several specimens of Mr. Ky ton's atroguiaris received 
chiefly from Singapore. Of T. Luzmiensisy 1 have no specimen to refer to, but 
there is a rude figure of this bird in Sonnerat*s Voyage d la Nouvelle Guindey upon 
which its specific name was founded. La petite CaiUe de risl^ de Luzon of this author, 
represents the female of Cotumix PkiUipensis. 

10. r. fasdatus ; Il.fasciatuSy Tern. Inhabits the Phillipines. ** Bather above five 
inches in length. The whole of the fore-part of the neck, the sides of the head and 
of the breast, transversely striped with black and white belly spotless red ; top of 
the head black ; the region of the eyes striped alternately witli white and black ; nape 
bright red ; back and rump brown, varied with black and red ; wing-coverts trans- 
versely striped with black and white; the feathers nearest the body having their 
outer webs black, tipped with grey : the feet and beak are yellowish.** Stephens. 

11. T. rtffuSy Vieillot. *‘0. corpare suprd cinereo, punctis mgris; Jugulo nigrp 
albogue vario ; corpore subtdsy remigibus primariis, rectneibusque lateralibus /u-rco- 
rufts; rostro comeoy hasi nigricantSy pedibus rubescentibus.** inhabits China. 

Various other species of this genus occur in Australia, the whole of Africa, even 
Spain, and probably other parts of Southern Europe, and doubtless Western Asia; but 
there is none in America. The Society *8 Museum contains two from the Cape colony, 
of which one appears to be the SpoUed-necked Quail of Latham, and tlie other (a 
pretty, small, red-breasted species,) I cannot find described; but then 1 have not 
Dr. A. Smith’s ‘ South African Zoology* to refer to. 1 have brought together all 
the notices 1 could find of eastern species, though 1 do not expect that so many will 
eventually be verified as distinct; but the data here collected will be useful in 
assisting the investigations of such as may now bestow attention on the group, and 
certainly may be presumed to intimate that the latter is richer in Indian species 
than has hitherto been currently supposed. 

The other small Gallinaceat classed with the preceding as Quails by Anglo-Indian 
sportsmen are as follow,— all having a fourth or hind toe. 

True Quails f genus Cotumix Jy having the first quill longest, the tarsi having 
no trace of spun, &c. ‘Habits migratory. 

1. C dactyHsonans : the Common Quail. An inhabitant of Europe, Asia, and Africa, 
•to the Cape of Good Hope. It is very abundant in the Upper Provinces of India 
during the cool months, less so in the peninsula, and is the most frequent species 
of Cotumix in the vicinity of Calcutta. Is rarely known to breed in this country. 
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2. C. textilis. Tern.; Perdix Coromandelica, Latham: the Rain Quail of sports- 
men. Distinguished from the lost by its smaller size, the plainness of its primaries, 
and especially by the black breast of the male. Is very numerous in the cultivated 
parts of the Indian peninsula, where many breed ; but great numbers arrive in the 
N. £. provinces of the Bengal Presidency early in the rains, and, after breeding, 
depart thence (save a few stragglers, which are observed at all seasons,) in September. 
It is not common about Calcutta; and in NepiU its migrations resemble those of the 
common species. 

3. C.Jiavipes, Nobis. A remarkably diminutive species, which 1 understand is not 
rare in Bengal during the cool season. 1 procured a line male alive, which 1 kept 
some time, but it unluckily made its escape. Afterwards 1 obtained a female, in bad 
condition, both of them having been brought with Larks, &c., by the bazar shikarees, 
and this, when it died, was ruined as a specimen by the Ants. However, its dimen- 
sions w^e — Length five inches and a half, by nine inches and a half in extent, 
the wing two inches and seven-eighths, and tarse seven-eighths of an inch. Logs 
bright yellow. The plumage does not differ much from that of the common Quail, 
and the sexes are similarly distinguished. This bird has a remarkably soft, piping 
note. 

4. C. PMUipensis, Brisson ; Tetrao Chinensis and Manillensis^ Gmelin ; Cotur- 
nix excalfatoriat Temmin^k. *' There is an accurate description of this species of 
Quail,*' writes Mr. Jerdon, Mr. Klliot's notes, taken from a single specimen 
shot by a gentleman near Belgaum, in the southern Mahratta country.** The Society 
has also received Nep&lese specimens from Mr. Hodgson : and Mr. Frith assures me 
that he has found it tolerably common in different parts of Bengal, as near Islampore, 
where he resides. In the Malay countries generally, it appears to be very abundant. 
Some notice of its habits, os the Pikau of Kaiffes, has been already cited. It is 
remarkable for the great dissimilarity of the sexes, and the male is perhaps the most 
heantiful bird of its genus. 

The three next are pigmy Partridges, and exhibit every character of the genus 
Perdix, both as to form and habits ; insomuch that I cannot recognise the genus Rubi~ 
cola, Hodgson, proposed for them in the * Bengal Sporting Magazine* for May, 1837. 
Col. Sykes unaccountably ranges them in Cotumix, as if size alone were sufficient to 
refer them to that group. 

5. Perdix Argoondah : Cotumix Argoondah, Sykes, P. Z. S. 1832, 153 ; P. 
olivacea, Buchanan Hamilton ; Java Partridge of Latham : Bush Quail of sports- 
men.* Generally diffused over all India, whore there is any low«covcr. 

6. P. ruhiginosa, Valenciennes; Colurnix Pentah, Sykes, Ibid; Forest QuaU of 
sportsmen. Southern India only.f 

7. P. erythrorkyncha; Cotumix erythrorhyncha, Sykes : Black Quail of Neil- 
ghierry sportsmen. Elevated districts of Southern India only. 

Addendum, — Since the first portion of this report has been made up at the press, 
the Society has received from Mr. Jerdon, with numerous other specimens, a skin 
of his Timalia platyura (vide p, 796, note to preceding page), and 1 consider this bird 
* Also termed Roek Quail in the peninsula. 

t Mr. Frirh, however, has since informed me that he is tolerably positive of having onco obtained 
this species in Bengal. 
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to belong strictly to tlie Indian form of Dasyornis (Jardinc and Selby)i being the 
fourth Indian species rcfcrrible to it with which 1 am now acquainted. — E. B. 

Museum Economic Geology. 

Read the following letter from the Deputy Secretary to the Government 
of India, of 8th June last : — 

No. 575. 

To 11. Tokuens, Esq. 

Secretary to the Asiatic Society. 

General Department. 

Sib, — With reference to the Correspondence noted in the margin, I am directed jU) 

transmit for the information of the Asiatic Society, the annexed Extract Paragraph 

1()4, from a despatch from the Honourable Court of Directors in the Public Depart- 

From Officiating Secretory No. 6 of 1842, dated 22nd March, and to request that 

^iatic Society, dated 1 2th ^rhen several specimens of the same Minerals are received 
.Tune 1840, with Kncloaure. , ^ 

To ditto dated 17th June. in the Museum of the Asiatic Socifsty, duplicates thereof 
may be forwarded to this Department, properly packed for transmission to the Ho- 
nourable Court. X have the honour to be, Sir, 

CtmncU ChamheTy Your most obedient servant, 

The 8iA June, 1842. H. V. Bayi^y, 

Depy. Secy, to the Govt, of India> 


Extract from a Letter No. 6 of 1842, from the Honourable Court of the Directors in 
the Public Department, dated the 22«d March. 


2 & 3. Dr. T. Thomson 
appointed Curator to the 
Museuni of the Asiatic So> 
ciety on the allowdncc au- 
tliorizud by the Court. The 
acknowledgment of the So- 
ciety presented to the Court 
for their liberal patronage. 


104. As several specimens of the some Minerals are likely 
to be frequently received in the Museum of the Asiatic 
Society, we should like to be furnished with duplicate 

specimens of which the locality has been ascertained, 

(True Extract,; 

H. V. Batley, 


Depy. Secy, to the Govt, of India. 


Read tlie following Report of the Joint Curator for the month of June 
last : — 

Report of the^ Curator, Museum Economic Geology, for the month of June. 

Museum Economic Geology . have been priudpally employed in this month in searching for, 
and arranging from the Society’s old collections, a suite of Indiifn Iron Ores ; and I have tlie plea- 
sure of exhibiting a commencement of 69 specimens, comprising S4 species and varieties, some of 
which arc new, as Indian Ores of that metal, as far as I am aware. The crystallised Phosphate of 
Iron No. 39, from Bundlecund, and the earthy Phosphate No. 66, from Assam, are the most re- 
markable of these. The series from Bundlecund is valuable as relating tu Capt. Franklin’s excel- 
lent paper and map in the XVlIlth vol. of our Transactions. We have also made some progress 
in the arrangements of the Indian Copper Ores. 

Geological and Mineralogical Museum.— yio have to announce here a discovery of the very high- 
est importance to Indian Geology, which is that of Captain Herbert’s MSS. Geological Report, and 
moreover the certainty, from its title page, that it was aqeompanied by a Geological Map 1 and 
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six coloured Views. The following letter, addressed by our Secretary to Government, entreating its 
assistance in the search for this invaluable document, will suiliciently explain its importance, and 
it is therefore needless to dilate farther upon it here. 

To G. A. Busnny, £rq. 

Secretary^ General Department. 

SiE,— The Committee of Papers of the Asiatic Society of Bengal desire me respectfully to state 
for the information of Government, tliat after upwards of eighteen months of persevering search, 
five volumes of Notes and Field Books, relative to Captain Herbert’s Geological and Miucralogical 
Survey of the Himalayas, have been recovered ; and to this they have now to add also, tlie discovery 
of tlte Manuscript of his detailed Geological ileport. 

2. And from the title page to tliis Manuscript they furtlicr learn, that it was accompanied by a 
Geological Map and six coloured Views, which appear to have been sent in to Government 
with it. 

2. The importance of the recovery of this great mass of Scientific Knowledge, which with the 
extensive collection in the Society's rooms are the fruit of tliis costly survey, they will not dilate 
upon ; but they beg earnestly to bring to the notice of Government, the immense value, both 
scientific and strictly financial, of tlic Geological Map could it be also recovered ; and in confirmation 
of this opinion they may refer to tlie vast labour and expense which for the last twenty or thirty 
years past, has been bestowed, both in Europe and in America, upon Geological Surveys and Maps 
of various countries: (and especially of England and Scotland,) under the full conviction of tbo 
iiiunense political advantages which have been, and are to be eventually derived fyom tliem. 

4. They trust then, that undur these convictions, and witli the hope Gmt this really national loss, 
(for such it would strictly be both to India and to England,) may be yet averted by the recovery of 
this valuable document from amongst the orcdiives of Government, they therefore respectfully 
request, that strict search may be ordered in the records of the General and Political Secretariats, 
the Surveyor General’s Office and any oUiors, for any kind of Geological Maps, Sketches or Survey 
by the late Captain Herlwrt or other persons. Tlie date of his Manuscript Report is 1826. 

Museum, (Signed) H. Xouhens, 

let July, 1842. Secretary, Asiatic Society. 

I may however be permitted to add that, from Uie great talent, untiring industry, clear and 
patient detail of facts, and absence of all leaning to hyputliesis which distinguished so greatly our 
lamented associate, Captain Herbert, we uiay fairly hope, that if the Map is recovered, the Society 
at no distant day may have the satisfaction of doing frill credit to the liberality of Government in 
the outlay for this costly Survey, and ample justice to his memory. 

Amongst the old papers of the Physical Committee, wc have also discovered a valuable one hy 
Dr. John Adam on the Geology of Bimdlecund, and this has enabled me to rocognise Catalogue 
No. y. of our Geological collections, as being the scries pertaining to this very paper, which is 
now in the press for the Journal. When 1 state that it extends from Mirzapoor to Jubbul* 
poor, giving tlius an excellent Geological outline for that distance, its value will be easily under- 
stood. * 

1 have again renewed every search for the Catalogue relative to Captain Pemberton’s Geological • 
Series from his Bootan Mission, to which we have no due, but a very complete set of numbers on 
the specimens. Some hints from his Assistant, Captain Blake, lead me to hope, that the referencses, 
as in the case of Captain Herbert’s collection, may be dispersed throughout his Note and Field 
Books, and 1 have written to Major General Madeod on the subject. Wc have no contributions to 
announce for this month. 

H. PlDDlMOTOW, 

^ Cur. Mm. Eeon. Oeol. 

Museum, 30/A June, 1842. 



ADVERTISEMENT. 


The “ Palojologica” I published ia the year 1832, as well as ^ly 
work on fossil bones of the country of Georgensraiind (1834) and 
my paheontological treatises contained in the Transactions of Aca- 
demies and various Natural Societies, were so favourably received, that 
since some years I have been honoured with specimens of similar fossil 
organic remains of a former world, which on examination, offered 
important matter for results about fossil bones of the Mammalia, Rep- 
tiles, and Birds. Whilst these rare treasures^ were imparted to me 
by public and private collections of Germany, Switzerland, and the ad- 
jacent countries, with a readiness deserving every encomium, I am re- 
quested from different parts, not to publish my inquiries separately, 
but in a particular work. In order to satisfy such unbounded con- 
fidence and kind desire, 1 am willing to advance a work under the 
above title referring to the Fauna of a primitive world, which will 
contain my inquiries about fossil bones. As it is impossible to give a 
complete insight with this advertisement, it will suffice, to form a 
judgment of its worth, by citing, that this work, among the rest, will 
treat — of fossil bones of Fachydermata (Mastodon, Rhinoceros, Palaa- 
otherium, Dinotheriura, Tapir, Microtherium, &c.), Ruminantia (Palaeo- 
meryx, Orygotheriuin, &c.), Rodentia (Lagomys Oeningensis), Car- 
nivora (Harpagddon, Pachyodon, &c.), Tortoises, Sauriens, Frogs, and 
Birds, which have been found in beds of Lignite or Brown -coal in 
Switzerland and in other deposits of Molasse in this country, as well as 
in the pits of pisiforme Iron ore or Mdskircb, in the calcareous marl near 
Oeniugen, the gypsum near Ilohenhoven, in the strata near Weisenau, 
and in other tertiary strata ; of the skeleton parts of the marine Mam- 
malia, called by me Halianassa, which very well designates the upper 
tertiary formations of our part of the world ; of remains of Sau- 
riens, Tortoises, and Birds from the cretaceous group (in the canton of 
Claris, &c.) ; ||the Plateosaurus from the Keuper ; of the teeth of the 
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Iscliyrodon ; of S>iuric*ns and Tortoises from the famous formation of 
the lithographic limestone of Soleuhofen ; by the co-operation of 
the President Baron Andrian and the Count Munster, of the re- 
markable Sauriens of Muschelkalk (Nothosaurus, Pistosaurus, Charito- 
saurus, &c.) ; and of the other fossil vertebrated animals. 

As to the present eager pursuit of historical investigations about 
the constitution of the earth and the development of its organic 
types of animal life, there can be no better evidence than the remains 
of animals in the crust of the earth, amongst which the vertebrated 
animals are no doubt of the greatest importance. Thus if we add the 
creatures produced by the earth in a primitive age to number at 
present only, we are able to estimate the riches of the whole crea- 
tion, and to explain the alterations resulting from the sublime laws of 
nature. I am confident, therefore, that the publication of a work like 
this, containing anatomical and geological discoveries of a former 
world, will be readily promoted. 

The work will appear in several numbers, the price of which shall 
be calculated, as is customary with such works, after, the number 
of sheets in German, printed in Latin letters in gr. 4°, and according 
to the number of tables in fol®, with plates after my own drawings, or 
executed after my immediate direction. As gain is not the object of 
this publication, the lowest price cannot be determined before 1 know 
the number of subscribers ; the number of copies will not exceed much 
the number required, and the price in every case, will not be higher 
than that of similar works. The subscribers will please to send their 
direction to the author by the post, or by well known libraries, 
but plainly written. The list of subscribers will be joined to the 
work. 


Hkrman von Mf.yf.r. 
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Contributions towards a History of the development of the Mineral 
Resources of India* By S. G. Tollemachk IIeatly, Esq, 

It is often imagined that whatever of scientific o^feommercial enter- 
prize has been exhibited in India, bears a very modern date under the 
British rule ; and that the fortunes once so rapidly accumulated here as 
to originate the my thus of the rupee tree, were simply the results of 
systematic trading in some, and of systematic peculation in others. Such 
an idea was easily suggested by the fact, that the already known 
produce of India, and the silk of Cathay, and the spice of Serendib 
commanded immediate stle, and enormous prices in the markets of the 
West; that the private trade of the factors bore a very respectable 
proportion to that of their Hon’bie Masters ; that rajahs and dewans 
were thickly sprinkled over the land ; and that nuzzeranas were legal 
and weighty in amount, and fine in carat. It was difficult therefore to 
conceive any inducement for men to engage in the arduous and difficult 
task of opening new paths to wealth, Arhen the beaten tracks offered 
certain affiueiice to moderate exertions. Yet it will be found by the 
historical student of that period, that in spite of all these serious 
temptations to engage in active political intrigue, or to confine them- 
selves to the less harassing duties of mercantile speculation, many 
a clear and powerful intellect employed its energies ia the honourable, 
though wearing, task of developing the resources of the country : and 
that in many instances they effected, though unaided, almost as much 
No. 129. New Series?, No, 45. 
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as has since been done with the help of refined legislation, improved 
science, public spirit, and the other peculiarities of the nineteenth 
century. The earlier adventurers to India under the Company's 
government (I refer to the period between 1750 and 1790) were, a 
large majority of them, far from being the coarse and vulgar beings 
it became the fashion subsequently to represent them. Often scions 
of ancient but decayed houses, men of liberal education, high principle, 
and intellectual activity, their correspondence exhibits views of com- 
mercial policy, national wealth, and the duties of the ruler which will. 
be found far in advance of the age even in the mother country. 
Those who deviate into these records from the monotonous detail of 
bloodshed and perjury, cruelty in the strong, and treachery in the 
weak, which constitutes the staple of the written annals of this period, 
will find the perusal, what Coleridge called, “ its own exceeding great 
reward.” They will learn to estimate at its proper worth, the con- 
temptible defence set-up for some acts of Clive and Hastings, that they 
were suited to thftime and the people among whom those statesmen 
moved. Pure and simple-hearted men will be seen desirous to repair 
their own fortunes ; but anxious at the same time to be of benefit to 
the land which enriched them ; working out their plans with patience 
and perseverance ; oftentimes harassed by the injudicious interference 
of those in high places ; successfully thwarted by the intrigues of 
others who considered their interests endangered by the out-turn of 
the new schemes : and not uiifrequently stopped, at the very moment 
when their labours promised a result, by the imperative mandate of 
the home authorities. Sometimes retiring to repose on their well- 
earned affluence, they have been brought out again in advanced age, 
the mismanagement or dishonesty of others having ruined their for- 
tunes ; and they will be seen setting themselves cheerfully to rebuild 
the shattered edifice by some new expedient, the introduction of an 
exotic growth, a manufacture that might lessen importation from 
England, or one which might serve as a remittance thither. 

Biographies, like these, are not interesting merely in an antiquarian 
light for the coming generation, but they have their utility for the pre- 
sent, shewing us what has been attempted afore of old time ; the causes 
of failure, and the probability of success, if endeavours be now renewed 
in the same direction. The discovery and working of cofil, iron, copper, 
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lead, silver and sulphur mines ; the boring of cannon ; the casting of 
shells and shot ; the glazing of earthen pottery ; the manufacture of 
porcelain virare ; of soda and potash ; of salt ; the introduction of maho- 
gany and other plantations ; sugar ; cotton ; the establishment of fisheries 
at the mouth of the Ilooghly ; the reclamation of waste lands in the 
Soonderbuns and in northern Bengal : each, and all, these belong to 
the last century — the days of Hastings, Clavering and Francis ; of 
McPherson and Cornwallis. With the last indeed came in a spirit- of 
anti -colonization ; all encouragement to European enterprize and 
ability to work out the capabilities of the empire ceased.. The subject 
being thus deprived of present interest, it is not singular that the me- 
mory of past occurrences should have fleeted by in a society consti- 
tuted as is that of India. The retirement of some, the circulation of 
others into distant parts of the country, and the death of the rest, effaced 
at an early period the remembrance of what had been done ; and the 
active duties imposed on all by the subsequently rapid extension of the 
British rule, left neither leisure nor inclination toUtic new comers to 
preserve the fading legends. 

Having had my attention drawn some time ago to the history of min- 
ing in Bengal, and the liberality of Government in permitting access to 
their records having enabled me to extend my researches considerably, 1 
propose to arrange their results in the course of two or three papers, in 
the hope of rescuing from “ dim forgetfulness,” the recollection of deeds 
and men already passiiigsinto the historical era. I could wish also to 
stimulate those who possess authentic information relative to the deve- 
lopment of other branches of Indian industry to do so likewise, while it 
is in their power. Not a few of the documents registered in govern- 
ment offices, which would have thrown much light upon my task, no 
longer exist. A few short years, and what is now difficult, will become 
impossible. 


Memoir on the Discovery and Working of Coal. 

The earliest documents which I have been able to trace con- 
taining notices of the existence of coal in Bengal, bear date 1774, 
and they concur in assigning the priority of discovery and working 
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of coal mines in the districts of Bheerbhoom and Pachete to Mr. 
Suetonius Grant Heatly. On the 11th August 1774, the Council of 
Kevenue received the following application and proposals : — 


To THE Hon’bjle warren HASTINGS, Esq. President, 


Hon’ble Sib and Sirs, — I have the honour to present to you, in 
the name of Mr. Suetonius Grant Heatly and myself, “ Proposals for 
working coal mines and selling coal in Bengal,” in consequence of our 
having discovered certain coal mines in Pachete and Bheerbhoom, 
and 1 assure you, Gentlemen, that in case you will be pleased to 
grant us the indulgences we request, that we will endeavour to 
prevent all disputes with the country people, and in general to render 
the execution of what we undertake, subservient to every good pur- 
pose the nature of the work will admit. I am, &c. 


Calcutta, 
August J 1, 1774 


John Sumner, 

For Sumner and Heatly. 


Proposals for Working Coal Mines and selling Coal in Bengal. 

That an exclusive right be granted to us for eighteen years of W'orking 
coal mines and selling coal in Bengal and its dependencies, so long 
as we can engage to furnish as much pit-coal as ever the Government 
may bespeak of us for their consumption ur. the market price of the 
time, w^hen wanted. 

That in case we discover any copper, lead, or any other mineral or 
metal, except iron, in digging the six mines we have discovered, that is 
to say, within the space included by the river Adji to the north, the 
border of Burdwan to the cast, the river Dummooda to the south, 
and a circular line to the west, described from the town of Aytura in 
Pachete, at the distance of ten miles from Aytura, between the one 
river and the other, we may have the property of the same, and we 
agree to pay a fifth part of their produce to the Honorable Company. 
In case of our discovering iron ore, we will report it to the Board, 
and wait their pleasure on the subject. 

That we will furnish the Honorable Company with ten thousand 
niaunds of pit-coal every year, for five years to come, (if we dig so 
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much,) at the price of two Arcot rupees, and three quarters per maund, 
(of 80 Sicca weight to the seer,) and after the expiration of five years; 
and we will annually, at the market price of the time of sale, furnish 
the like quantity, and we desire liberty to sell in Bengal, or export 
whatever quantity the Honorable Company may not bespeak of us. 

That some uncultivated lands contiguous to the mines we work may 
be granted us, both because coal mines are known to vary and spread 
different ways, when the vein is sometimes lost and found again at a 
distance; and because we may be able to entice the labourers in future 
to settle on the spot, and if to this indulgence be added some contigu- 
ous cultivated lands, to the amount of about six thousand rupees rent, 
to be let out to us from the cutcherry of the Burdwan division, we 
hope it will prevent our workmen from committing trespasses or any 
encroachments under any pretence on other revenue lands, as they may, 
within our own circuit, be then furnished with provisions and necessa- 
ries by having a market to go to. ^ 

Tiiat the Government will be pleased to allow fis to employ Euro- 
peans ill the work \re are about to undertake, on our engaging to be 
security for their good behaviour up the country. 

That if the above six mines fail, or do not turn out of a quality for 
the Company's works, we may be allowed on the above terms to dig 
any other mines that we may discover on our pointing them out to the 
Government. But we do not desire to have a property in any metals 
or minerals we may d^cover, except in such parts of Pa&ete and 
Bheerbhoom, as are within the limits of the Adji and Dummooda, &c. 
as above described. 

John Sdmner, 

Calcutta, For Sumner and Heatly. 

l\th August^ 17^4. 


On the perusal of these it was resohedy 
That the Board approve of the proposals, excepting the latter part 
of the 4th article, respecting the farm of cultivated lands in the neigh- 
bourhood of the mines, which they are of opinion may be allowed as a 
present indulgence to the proposers ; but to be resumed whenever 
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their possession of them shall become liable to objections, and except- 
ing the 6th article which is premature, notwithstanding the encourage- 
ment which they think a discovery of this kind merits from Govern- 
ment ; yet as a precipitate acquiescence to them may be attended with 
ill consequences to the collections, 

Resolved ^ — That we decline coming to a resolution until the senti- 
ments of the Provincial Council of Burdwan have been received upon 
them, and that this proposal be referred to them for that purpose. 


The following letter was accordingly written : — 

To GEORGE VANSITTART, Esq. Chief ^c. 

Provincial Council of Revenue at Rurdwan, 
Gentlemen, — Accompanying we transmit you copy of some pro- 
posals, which have been presented to us by Messrs. John Sumner and 
Heatly, together with an extract of our proceedings on the subject. 
We desire you will agreeably thereto, forward to us your sentiments on 
them. We are, &c. Warren Hastings, 

Wm. Aloersev, 

P. M. Daches, 

James Lawrell, 

Fort William, John Graham, 

The lU^Auffustf 1774. Nicholas Grueber. 

— — r 

On the 23d August, the answer was submitted to the Board. 

To THE Hon’ble warren HASTINGS, Esq. President, ^c, ^c. 

Honourable Sir and Sirs, — We have been honoured with the re- 
ceipt of your letter of the 1 1th instant. If the revenue of the cultivat- 
ed lands, which Messrs. Sumner and Heatly request to be allowed, be 
equitably adjusted with the present farmers ; if effectual care be taken, 
that they do not force people to work for them, nor erect Ganges in such 
a situation as to ruin any that are already established, and further, if 
the Europeans they may employ be removable without absolute and 
formal proof of their misbehaviour, and no protection be given by 
them to Ryots, who may desert from their farmers, with balances 
due from them on account of their rents; with these precautions, 
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it does not occur to us that the scheme can be attended with any 
ill consequences to the collection. We are informed that iron is already 
manufactured within the limits they describe. We are, &c. 

George Vansittart, 

John Bathoe, 

BnKDWAN, Alexander Higgjnson, 

The August, 1774. Charles Fleetwood. 


The following Resolution was jmssed on the Burdwan Report:-^ 

Resolved , — That in consequence of the opinion given by the Chief 
and Provincial Council of Burd^vun, a lease be granted to Messrs. 
Sumner and Heatly, upon the terms of which we haVe already approved, 
and with tlie following Resolutions. 

First — That they shall not compel people to work for them. 

Second. — That they do not erect gunges or golahs of an^ kind, but 
be allowed only to establish bazars for the use of the people whom they 
may employ, and those subject to such regulations or occasional orders 
as the Chief and Provincial Council of Burdwan may think proper 
to issue. 

Third. — That the Europeans or any other persons employed by 
Messrs. Sumner and Heatly, shall be liable to be recalled by the Chief 
and Provincial Council of Burdwan, without a reason assigned. 

Fourth. — That they shall not receive or grant protection to any ryots 
who may desert from the farmers or officers of Government, with 
balances due on account of the rents, on penalty of forfeiting in every 
such instance treble the amount of the balances which shall be claim- 
ed as due from the said ryots by the Chief and Council of Burdwan. 

Fifth. — That tfiey shall at all times submit to and agree to abide by 
the judgment of the Board or of the Provincial Council of Burdwan, 
in cases referred to the said Council, without any other appeal. 

Sixth. — That they shall not transfer the grant to any other persons, 
unless by express permission of the Board ; but in the event of their 
abandoning the undertaking, surrender it again to the President and 
Council of Fort William. 

Ordered , — That the Secretary do transmit a copy of these Resolu- 
tions, together with our former Resolutions of the 1 Ith instant to 
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Messrs. Sumner and Heatly, and that he do inform them of our ac- 
quiescence to their proposals on the terms mentioned in our Resolu* 
lions. 


On the 4th October, the matter came again before the Board. 

To Mr, RICHARD SUMNER, 

Secretary to the Revenue Repartmont^ Fort William. 

Sir, — We have been honoured by the Board’s answer, transmitted 
by you on the 24th August in respect to our proposals offered the 1 1th 
August, and we have now to request such orders as may be judged 
proper to the Council of Burdwan, and to have a grant (for work- 
ing the coal, &c.) to the names of Sumner, Heatly, and Redfearne, 
as we all three are proprietors, and this is our firm. Moreover, we hope 
that as the time for tbe despatch of the ships is at hand, the Board 
will be so favourable to us as to represent our discovery to the Ho- 
norable Court of Directors, as their sanction will be a great encou- 
ragement to us in the work we undertake. We are, &c. 

Calcutta, J. Sumner, 

ZOth September y 1774. S. G. Heatly. 


Order. 

Agreed, — That they be admitted joint proprietors, and that the fol- 
lowing letter be in consequence written to Burd^'an : — 

To GEORGE VANSITTART, Esq. - C/we/, S^c. 

Gentlemen, — Having thought proper to grant tet Messrs. Sumner, 
Heatly and Redfearne, a Grant for working the coal we before corres- 
ponded with you about in the districts under your division, we, enclos- 
ed, transmit you a copy of the engagements they have entered into. 
We are, &c. Warren Hastings. 

W. Aldeksey. 

P. M. Dagres. 

Fort William, James Lawrell. 

The. Mh October, 1774, Nicholas Grukbkr. 
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Ordered^ — That the Secretary do transmit the necessary materials to 
the Company’s Lawyer, directing him to prepare a Grant accordingly. 

At this period the partners were employed on active service by Go- 
vernment ; Mr.fumuer at the head of a commission, and Mr. Heatly to 
quell some serious disturbances at Mirzanagore in Jessore. Redfearne 
never took any part apparently in the coal work, and was stationed at 
Nuddeah. At length in September 177o, the following letter was 
received by the Board : — 

To The Hon’ble WARREN HASTINGS, Esq. 

Governor General^ and Council. . 

Gentlemen, — We have the honour to acquaint you with our having 
imported from Pachete about two thousand and five hundred maunds 
of coal, in part of the quantity which we offered to furnish the Honor- 
able Company with, at 2/12, (two Arcot rupees and twelve annas) per 
mauud, and it is now ready to be delivered to your order. We are, &c. 

Calcutta, ^ John Sumner, 

154A Septernher, 1775. For Sumner, Heatly and Bedfearne, 


Ordered, — That the coal be delivered to the Military Store keeper, 
and that he do report the quality of it to the Board. 

The Store-keeper did not, however, furnish any report, Mr. Sumner 
was deputed with Messrs, Pye and Adair to eJtamine the Ilidgellee salt 
accounts, which very fully occupied his time. And Mr. Heatly was 
Collector of the united (iistricts of Ramgur, Palamow, Chota Nagpore, 
and Gautkoiidory, where he had small leisure for speculations. In 
November 1777, both having returned to the Presidency, they renewed 
their endeavours to carry out the work. 


To The Hon’ble WARREN HASTINGS, Esq. 

Gentlemen, — I request the favour of you to orier two thousand 
maunds of pit-coal to be received into the Honorable Company’s stores. 
This quantity is a part of what has been dug out of mines at Pachete by 
the discoverers, and it has been sometime laying in Calcutta. 1 am, &c. 

Calcutta, John Sumner, 

ISth November, 1777. For Sumner, Heatly and Redfearne. 
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Ordered ^ — That the two thousand maunds of pit-coal be delivered to 
the Military Store* keeper, and that he be directed to receive charge 
of it. 

Ordered ^ — That Messrs. J. Sumner, &ft. be advised mccordi ugly. 


To Major JOHN GREEN, Commissary of Stores. 

Sir, — Agreeable to the directions of the Honorable the Governor 
General and Council, I request you will please to receive into the store 
two thousand maunds of pit-coal, which has been sometime since im- 
ported into Calcutta by Messrs. Sumner, Heatly and Redfearne. When 
you have received the same, you will please to inform me of it. I am, &c. 

Fort William, George Livius, 

19/4 December^ 1777. Military Store-keeper, 


Major Green on the receipt of this letter, addressed Mr. Hastings on 
the quality of the coal not being fit for the purposes for which it was 
required by Government, and on the 24th December, Mr. Hastings 
brought the matter before the Council. 

The Governor General lays before the Board, the following letter 
delivered to him by the Commissary of Stores, addressed to him by 
the Military Store-keeper, and submits to the Board the propriety of 
ordering, that the coals in question may be first examined and re- 
* ported fit for use by the Commissary of Stores before they be received, 
in consequence of the resolution passed on the 18th August 1774, and 
that if they should not appear to be fit for use, that the Military Store- 
keeper be directed to return them to the proprietors. 

The letter referred to is Livius’s. The Board agreed to Mr. Hastings’ 
proposal, and it was “ Ordered ^ — That the Commissary of Stores be 
directed to examine the coals, agreeably to the Governor General’s 
proposition.” HjEie report was soon sent in. 


To The Hon’ble WARREN HASTINGS, Esq. ^c. ^c. 

Honorable Sir and Sirs, — According to your order of the 24th 
December 1777, transmitted to me by your Secretary, I now enclose 
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a report of the coal furnished by Messrs. Sumner, Heatly and Red- 
fearne, compared with sea-coal sent from Europe. I have, &c. 

Fort William, John Grkkn. 

20th January, 1778. Commtjisary of Stores. 


A report of the trial made Itetween the British sea-coal and the country 

coal furnished by Messrs. Sumner, Heatly, and Redfeaine, Fort 
William^ the VMh January, 1778. 

Country Coal, one maund. 

Two welding heats were given to fifteen seers of iron, one foot long, 
two and half inches broad, one and half inch thick. Tlie first heat 
required thirty-seven minutes, tiie second with thfe same fire and the 
remainder of the coals was sixteen minutes. 

N.13. — It burns away very quick, (he refuse is nothing but clinker 
slate and dirt, without the least remains of ciudfers or clean ashes, and 
it wastes the iron very much. Yet these coals are far preferable to 
those sent for a former trial. 

British Sea Coal, one maund. 

Two welding heats were given to fifteen seers of iron of the above 
dimensions. The first heat required thirty niinutes, the second heat five 
minutes, with a quantity of coals remaining sufficient to have given two 
more heats. ^ 

N.B. — It is plain from this trial between the two sorts of coals, that 
with one maund of the British, the same work may be performed tliat 
can be done with two inaunds of the country, in much less time, and 
with not near so great a waste of iron. 

, John Grkkn, 

Commissary of Stores. 


The Government resolution in consequence of the report, closes the 
official correspondence of this period. 

Ordered , — That the Military Store-keeper be directed to return the 
coal to the proprietors; but that *hey be informed, the Board will 
give tliera all reasonable encouragement in the prosecution of their 
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undertaking, and that they have no doubt from this trial of their meet- 
ing with good coal, if they will be at the trouble of searching deeper 
for it, as this appears to have been gathered only from the surface of 
the mines. 


Mr. Sumner retired at this period to England. Mr. Ileatly alone 
remained in the neighbourhood. Tradition current in our family 
relates, that he brought out regularly- bred miners from Europe, and 
local tradition, according to Mr. Jones, confirmed the fact of Euro- 
peans having been engaged in the work, but carried off by a destruc- 
tive fever. The certainty of a market was however gone, and the 
exertions of the proprietor became consequently less energetic. It 
happened singularly enough, that at the very time Government de- 
clined taking coals of the quality sent, new purchasers suddenly 
appeared on the very spot. lu December 1777, Messrs. Farquhar 
and Motte addressed Government to be permitted to bore cannon 
for them, and to cast shot and shells, in a memorial which 1 shall have 
occasion to notice in a future paper. It has the following passages : — 
“ After having obtained the best information in our power, M'e are 
of opinion, that the pergunna called Jerriah, lying between the rivers 
Dummooda and Burraker in the province of Pachete, is the fittest 
“ situation for the iron works. The river Dummooda is navigable as 
high as that place. It abounds with iron ores, and has the singular 
“ advantage of being contiguous to the coal mines of which Messrs. 
“ Sumner and Heatly have a grant.'' Another passage runs thus; 
“ By this article, however, we have no idea of prejudicing the rights of 
“ Messrs. Sumner and Ileatly, who you know, Gentlemen, have the 
“ exclusive privilege of working the mines of coal or. of any mineral or 
** metal, iron excepted, within certain districts of Beerbhoom and 
“ Pachete.” 

It is not probable, however, that Mr. Farquhar (known subsequent- 
ly as the purchaser of Fouthill Abbey from Beckford,) proved any 
very profitable customer to the mines. Disease and death thinned the 
number of Europeans employed on them. Government began to see 
the impropriety of permitting their revenue and judicial officers to 
engage in farming speculations, and the orders of July 1781, prohibiting 
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the lending of money on such accounts, was intended as an intimation 
of their opinion to the service. Mr. Heatly was now appointed to the 
chiefship of Tirhoot and Purnea, which precluded all personal superin- 
tendence on his part. 1 can trace nothing more at present of his sub- 
sequent connexion with the mines. As the iron mines continued to be 
worked long after, he may have let the coal mines to Mr. Farquhar. If 
not, the well known economical disposition of the latter makes it 
exceedingly probable, that he availed himself of the “ singular advantage 
of contiguity” to carry them on for his own benefit, without hindrance 
on the part of the proprietor. > 

Independent of tiie want of a regular market, another powerful cause 
came into operation a little after, to repress the energies of private 
speculators. 

I have said that Lord Cornwallis brought out a disposition system- 
atically opposed to anything like colonial independence. Smarting un- 
der the humiliation inflicted on him by the Ameycaus, he undeviatingly 
discouraged coloni/iatioii. No plan which tended to make India a self- 
dependent state met liis approbation, and at no period of the empire 
here do the records exhibit such a bareness of projects for developing 
the revsources of the country. Under such auspices, it was not to be 
hoped that either the original proprietor or other individuals would at- 
tempt the resuscitation of the mining project, and accordingly in a 
short time the young forgot it, and the old had died.” Round its 
history grew ® 

A daily darkening pall ; it sunk subdued, 

In cold and unrepining quietude. 

A brilliant career was opened to Mr. Heatly whose social qualities, 
and American -royalist connexions, had made him a personal favorite 
with Cornwallis, 'and his time was fully engrossed by it. 

It has been said before, that Mr. Heatly was appointed Collector of 
Ramgur and Palamowin 1775, a situation he held till December 1776. 
During this period, he employed in examining the resources of the 
country with a view to its settlement. Warm with the affairs of hia 
Bheerbhoom coal mines at the very time, I think it is hardly possible 
that he could have overlooked the mines of coal in Ramgur and 
Palamow, although the troubles w'hich demanded his vigorous efforts for 
their settlement may have prevented him from devoting much atten- 
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tion to them, lie applied for a surveyor 'to complete a map of the 
several districts under his charge. Lieut. Ranken was, at his request, 
appointed and prepared a map, which yet exists at the Surveyor Gene- 
ral’s Ofiice. It does not mention a word about the existencsigpl coal, 
and I am therefore inclined to attribute the notification of a oiMU mine 
situated on the river Coyle, a little below Palamow, to Mr. Heatly, who 
was on intimate terms with Rennell, then Surveyor-general, Renneirs 
map of Behar, dated 1779, announces the fact, and Arrowsmith has only 
copied it into his Atlas from Rennell’s. 

From this period there is a wide gap. In Williamson’s Wild 
Sports in the East,” (an admirably characteristic work, published in 
England in 1808, and pretty nearly as unknown now as the times he 
delights to paint were in his,) there is an incidental allusion to cqal. 
It occurs in pages 7 and 8, Vol I. 

Cooking is carried on in the open air by means of embers ; coals 
** being unknown in India, except in the Ranigur country, where the 
“ Soobanreeka river runs for some miles through a mine of excellent 
quality. The country being extremely mountainous, and no navigable 
river within at least a hundred miles, though small streams abound, 
“ added to the vast abundance of fuel, occasions that valuable comrno- 
** dity to be neglected. The India Company indeed find it easier to 
send doal from England, as ballast, to their arsenals abroad, where 
** quantities are occasionally used in fusing metals for casting ordnance.” 

It was singular enough, that at this very pc/iod the India Company 
did not indeed find it easy to send coal from England. In a general 
letter, dated 8th April, 1 808, paragraph 24, they point out to the local 
Government the enormous expense to which they were subjected by 
the exportation of coal to India; wishing to know the purposes for 
which it was wanted ; whether charcoal will not be equally servicable, 
and stating if no remedy can be devised, that they must transfer their 
ordnance works home. The Earl of Minto was then Governor Gene- 
ral, and drew the attention of the Military Board to the complaints of 
the Court of Directors. 

To Capt, a. GREENE, Secretary to the Military Board, 

Sir, — T am directed by the Right Honorable the Governor General 
in Council to transmit to you the enclosed copies of the 23d, 24th, 27th, 
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and ‘28th paragraphs of a General Letter from the Honorable the Court 
of Directors, dated the 8th April last, for the information and guidance 
of the Military Board. I am also directed by his Lordship in Council, 
to call for the sentiments of the Military Board, with regard to the 
practicability of substituting Bheerbhoom coal for sea-coal for purposes 
to which the latter is applied, } am, &c. 

Council Chamber, T. Thornhill. 

6th Sept 1808. 


I need not quote the whole of the Board’s answer. It states, that an 
ample supply of sea-coal is actually a saving of expense, as charcoal is 
inadequate to the same work ; and “ that the Iloubrablc Court in their 
General Letter of llie 12th July 1805, particularly require that this 
article shall be regularly indented for.” This last hint seems to 
favour a surmise of Messrs. Sumner, 8cc. that they were unfairly dealt 
with, owing to the strong interest made by the coal contractors at 
home. The Board go on in their third paragraph : — 

As the Military Board have never had an opportunity of seeing 
“ or knowing the quality of Bheerbhoom coal, they request to be 
“ favored with a communication of any information that the records 
“ of Government may contain on the subject of it, and in what manner 
“ some of it may be chained for the purpose of trial at the Agency 
“ Yard,” 

It was, however, not thought worth while consulting the records of 
Government, and his Lordship in Council directed the Collector of 
Bheerbhoom to procure and forward to the Commissary of Stores, a 
quantity of from jifty to one hundred mauiids of the coal to be found in 
that district, reporting at the same time for the information of the au- 
thority, any particulars connected with the object of the proposed expe- 
riment which he may be enabled to collect from local enquiry respect- 
ing the quality of the coal, and the state and situation of the mines from 
which it is procured. His Lordship stated as his reason for this inqui- 
ry, the desirableness of ascertaining “ by experiment whether the coal 
of which there are reported to be extensive mines in the districts of 
Bheerbhoom, can be advantageously used or not, as a substitute for 
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the sea-coal annually required from England .” — Letter from Military 
Department to Military Boards dated \%lh September, 1808. 

On tlie l7th February 1809, a specimen of Pachete coal, obtained 
from a mine discovered near the village of Cheeiiacoory, close to the 
Damooda river, and which is stated to be very abundant, was forwarded 
for the above object to the Military Board. 

On the 12th May following, a further communication was made to 
the same end, with another sample of coal, on whose qualities a particu- 
lar report was demanded by Government. Certain correspondence, in 
connection wdth this sample, was also handed to the Military Board, 
which turned out to be of exceeding interest in regard to the former 
labours of Mr. Heatly. The letter from the Collector of Burdwan is 
the iirst. 


To B. cm SI*, Es(f. President, and the Members of the Board of 

Revenue, 

Gentlemen, — Agreeably to the instructions contained in your Secre- 
tary’s letter of the 7th ultimo, and its enclosures, directing me to ascer- 
tain whether coals are to be procured in this district, 1 applied to Mr. 
Thomas Marriott, a gentleman whose long residence in this district and 
local knowledge, qualified him to give the best possible information on 
the subject. I feel myself much indebted to M^ Marriott for the trouble 
he has taken, and should Government propose taking any further mea- 
sures in the business, I beg leave to recommend him as a very fit per- 
son to be employed. I have this day despatched by the Dawk Bangee, 
addressed to your Secretary, a muster of the coals 1 have received 
from Mr. Marriott. I have, &c. 

Bujidwan, Collectors Office, C. Tkower, Collector, 

April, 1809. 


I give Mr. Marriott’s enclosures in full. This gentleman, I presume, 
was a son of Mr. W. Marriott, who had been a Member of the Provin- 
cial Council of Burdwan in Mr. Heatly’s time, and to whom therefore 
the circumstances of this discovery was familiar. 
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*^My enquiries regarding the coals have been attended with so much 
success, that I cannot avoid the pleasure I feel in communicating 
them to you. I returned from Jewszuttce the day before yesterday, and 
brought with me two seers of coal, which I picked up near that place 
out of the water, and this morning made a trial of it by burning, and 
find that it burns excellently, having been lighted early in the morn- 
ing, and still continues. On my arrival at Jevvszuttee, I accident- 
ally met with a man who is a resident of that part of the coun- 
try where the heap of coal, to which I alluded in my former.' let- 
ter, is lying. Upon enquiry, I found that he was well acquaint- 

ed with all the circumstances of Mr. Heatly having dug the coal, 
and of the heap being still in existence ; and as a most corrobo- 
rative proof that ho did, he told me that the potters at that place 
used it for burning their pans, &c. Pleased at having thus ob- 
tained so much iiiforination, I immediately sent off a peon with a 
bullock, and ordered every enquiry to be madt^ as to the spot from 
whence the coal was taken. The coal which I took up from the river 
is doubtless a part of the heap at Mudjea. But this could not have 
been the case with the coal taken up by Lieutenant Dclamain at the 
Goomea Ghaut, which is many coss above Mudjea. I have not the 
least hesitation in giving my opinion, that I shall be able to ascertain 
the exact spot of the mine, should the Government deem it worth their 
while to make further enquiries on the subject, I have enclosed a 
sample of the coal, and I shall forward the bullock the moment it 
arrives.” T. Marriott. 

29th March, 1809. 


“ In reply to your favor accompanying the public enclosures, requir- 
ing any information I might possess regarding a stratum of coal said to 
exist in the vicinity of this district, I have the pleasure to state, that 
my enquiries on this subject have been attended with much success, to 
which I was fortunately guided by having previously travelled in that 
part of the country many years ago, in which the stratum is situated. 
As I presume that it is unnecessary to trouble you with a repetition of 
what I have already mentioned in my former letters, regarding my 

5 Q 
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having seen the heaps of coal lying at Mudjea^ in Pachete, on my way 
to Jellda in 1782, I shall only further observe, that it was entirely 
owing to that circumstance that I was led, upon receiving your letter, 
to send people to the spot, to ascertain whether the heap of coal still 
existed ; and also to make enquiry from the inhabitants as to the posi- 
tive place from whence the coal was originally brought, and by whom. 

“ My people returned only a few days ago, and informed me, that 
owing to the floods, the bank at the village of Mudjea had been cut 
away, and that the coal in consequence had fallen into the river, and 
spread in diflerent directions to a very considerable distance,; that the 
inhabitants, in the prosecution of their enquiries, from fear or other 
causes, shewed great reluctance at answering any questions. But they 
at last met with an aged Bramin, who informed them, that the coal 
had been brought by Mr. Heatly, from a place named Chenacoory, 
and also from a spot situated in the Jangle of Darnaully. The places 
are represented as berng within nine coss of Mudjea, on the same side 
of the river, to the westward. It appears to me possible, that Kissen- 
cooney, marked in Rennell’s map No. 7, is the same village specified 
by the Bramin; because the distance of that village from Mudjea 
agrees nearly with the Bramin’s name of Cheenacoorey, and this is 
more likely, as the names of villages throughout Renneirs maps are 
frequently strangely disfigured by the mode of spelling. 

“ The stratum of coal is stated to be in the bed of the river, on the 
verge of the river, lying in flakes, and to be very abundant. The 
sample of coal which I have sent accompanying is brought from below 
the village of Mudjea, aiid taken up from the bed of the river, and is 
doubtless part of the heap originally collected at that place. Upon 
inspection, it will appear evident, that it must have laid in the water 
for a very considerable period, as the angles are in some pieces much 
fretted and worn off, and in others totally destroyed. I am much 
vexed that my people did not proceed to Cheenacoory, as they ought 
to have done. I have sent them back to ascertain the veracity of the 
Bramin’s assertion, and expect that they will return in a few days. 

I shall not presume to offer any scientific opinion as to the quality 
of the coal, but merely state, that on a trial, I found that it burnt 
extremely well, afforded a very strong heat, and leaves a rcsidum that 
is very considerable, compared with the original bulk. 
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** Regarding the stratum of coal of which Government have received 
some information through the communications of Lieut. Delamain and 
others, 1 have not been able to make any discovery worthy of notice. 
In ray way down from Shahabad in 1797 to Burdwan, I crossed the 
Dummooda river at the same ferry that Lieut. Delamain did, which is 
called the Rajeghaut, and also the Goomeahghaut, (vide Rennelfs 
map, No. 8, Gopur). To the north of the ferry, at the distance of 
three or four coss, there is a brook or rivulet, by the side of which I 
recollect seeing a hot spring, that in some places burst with a llame and 
caused a strong sulphureous smell. In the vicinity of this sprir,^g a 
stratum of coal may exist, some fragments of which Lieut. Delamain 
may have picked up from the bed of the Dummooda river that runs so 
near to the source of the spring, distant only four coss from the ferry, 
and into which the rivulet discharges itself. However this may be, 
it is highly improbable that the coal which I have collected and de- 
livered as a sample, can be from any stratum alluded to by that gen- 
tleman, as the ford at which he passed is above forty coss beyond the 
spot that 1 have specified. 

As incurring the expense of travelling for local investigation with- 
out any immediate prospect would not suit my present circumstances, 
I must confess, however my inclination leads me, I have not been 
induced to undertake the journey. But if the Government should 
deem it worth while to ascertain any further points on this subject, and 
employ me for that purj^ose, I am willing to do the utmost in my 
power, and trust that no objections may be made to defray my travelling 
charges, which I presume would hardly exceed three hundred rupees. 
In making this tender of my services, I cannot avoid remarking, that 
my knowledge as a mineralogist is very confined, and that it appears a 
business requiring a person well versed in the na|iure of coal, of which 
it would be uncandid not to declare my ignorance. 

“ I beg leave further to state, that during my enquiries regarding the 
stratum of coal in Pachete, 1 have been informed by a man belonging 
to Tellotoo in Shahabad, that the coal is an article well known in that 
part of the country by the name of Khaurdhur^ and used there on 
some occasions medicinally.' It is to be found at a place named 
Thoorah, on the southern side of the Soane river, three coss above the 
Coyle river. Here are also quantities of coal to he found in the bed 
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of the Buccooah nulla, that is only half a coss from Kussyaun, a place 
well known, which evidently discovers that there must be a stratum. 
It was near to this village that Mr. Prinsep many years ago found 
copper, and commenced an extensive manufacture of vitriolic acid.” 
Buhdwan, April 6. T. Marriott. 


It appears from this letter of Mr. Marriott’s, that the sample of coal 
sent down by hini for Government, and by Government to the Board 
for a particular report, was part of a heap lying at Mudjea, but dug at 
Cheenacoorey and Damully by Mr. Ileatly. Upon this sample we have 
the subjoined 

Minute hy Lieut Cot Hakdwickk. 

In compliance with the desire of the Military Board, I have the 
honour of making a communication on the Pachete coal, submitted to 
me for experiment and report thereon. In the first place I shall notice 
some particulars and peculiarities descriptive of the substance in ques- 
tion, and then give the result of the few experiments made upon it. In 
its appearance and some of its properties, it approaches nearer to the 
“ bituminous oxide of carbon,” known in England under the denomina- 
tion of Bovey coal, than any other substance I can compare it with. In 
texture it is lamellar, the laminae subject to two very dissimilar ap- 
pearances, the one evidently marked with the woody fibre, and resem- 
bling pure carbon or charcoal; the other* of a full shining black, 
opaque, very brittle, and breaking with a rhomboidal fracture, both 
irregular and mixing one into the other. The first rubs easily into 
powder, and sticks to the lingers on handling ; the other does not soil 
the fingers when rubbed. Its specific gravity is greater than the coal 
here used, called seij^coal, being to that as 145.7^ is to ]3t5, taking 
water at 100 as the standard of comparison for both. It burns with a 
clear whitish flame without sparks or crackling, as coal and charcoal 
comniouly do ; emits little or no smoke, and without odour, burns for a 
considerable time without producing ashes, and with little change to 
either its form, bulk, or weight. The degree of iuspissation in this 
bituminous substance must be very great, and the carbonic principle 
so prevalent, that it can scarcely be termed bituminous. In combus- 
tion, it discovers none of those appearances common to good coal ; it 
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neither runs into mass, nor forms the least adhesion one piece with 
another; the laminse shew a partial separation from each other, and 
sometimes curl up. Its appearance after considerable exposure to 
heat is slaty, and the few ashes formed, and adhering to the surface, of 
a ferruginous brown. 


Experiment \st. 

Two lbs. weight of this coal was exposed to the strong heat of 
a blast furnace in an open crucible for one hour and forty-five minutes, 
and lost only eleven ounces of its original weight. The last ten mip^iites 
of this experiment it gave no flame. The appearance when cold, was 
as stated above, with this addition, that many of the black shining parts 
remain unchanged, shining with a vitreous texture, and more brittle 
than before. 


Experiment 2d. 

In the smith’s forge, I found it inferior to common charcoal for 
producing the desired heat for working iron : and the same bar of iron 
which in about eight minutes under the heat of a common charcoal 
fire threw off scintillating sparks from its surface when taken from the 
forge, gave a very different appearance after being twelve minutes in 
the forge heated with the Pachcte coal. The bar came forth with a 
rather dull heat, threw off* no sparks, and the iron instead of yielding 
freely to the stroke of th^ hammer, flew off* in large scales from its sur- 
face ; and the workmen unanimously pronounced this fuel unfit for 
their use. 


Experiment 3d, 

I tried it alsonn combination with the English coal, the result was 
an inferior heat to that produced from Europe coal and charcoal. 

Under such demonstrative proof, I do not hesitate to express ray 
opinion, that the discovery of this coal promises no advantage for the 
uses of our Blacksmiths in iron work : but for household or culinary 
purposes, I think it may be found very desirable. For a house in par- 
ticular to burn in grates or stoves, I think it desirable. It gives heat 
enough for our houses in India; is free from sulphureous smoke or 
the suffocating effect of charcoal, and makes little or no dirt. In 
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kitciiens it will be found a desirable substitute for charcoal, if the 
expense of obtaining it should be less, and which must most likely be 
the case where the facility of water conveyance is at hand. 

May 19, 1809. T. Hardwicke, , 


Under suck demonstrative proof with the circumstances known to 
all parties under which the sample vtsls picked up, the Pachete coal 
was once more doomed to be shelved. 

Simultaneously with the letter dispatched to the Burdwan Collec- 
tor, similar instructions had been sent to the Collector of Bhcerbhoom. 
llis answer stated, that coal had been discovered in the Zemindaree 
of Jerrea ; that the beds were superficial, and have never been toorhed^ 
the natives being entirely unacquainted with the nature and qualities 
of the substance / lie further stated, that the coal was slaty and burn- 
ed to white ashes without leaving any cinders : that it might be trans- 
ported to Calcutta by the new road, at an expense of eighty-five Rs. 
per 100 maunds, but by boat during the rains, the cost would be 
twelve Rs. per 100 maunds. — Letter from Mr» Suttie to the Board 
of Reve?itte, 2d June, 1809. 


The Governor General in Council, for the present suspends passing 
any final orders on the subject of Lieut. Col.* Hard wicke’s report, res- 
pecting the specimens exhibited of Pachete coal : it being the in- 
tention of Government, at a convenient opportunity, to depute a 
professional person into that district, for the purpose of making further 
enquiries into the nature and situation of the coal in question.— 
June, 1809. • 


It is necessary to say a word here of Lieut. Delamain’s discovery, 
not only because it is mentioned by Mr. Marriott in his letter, but 
because the Coal Committee have assigned to it the palm of priority in 
the district. On receiving the letter from Government, dated 19th 
September, stating the orders to the Collector of Bheerbhoom, the 
Military Board returned a reply on the 27th, saying, that they had 
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been recently informed of there being a considerable stratum of coal 
in the bed of the Dumroooda river, very near to the place where troops 
coming down the country are accustomed to cross that river in the 
Burdwan district. On the 3d January, 1809, the Board wrote again, 
mentioning Lieut. Delamain as the discoverer, and that he had been 
written to for particulars. Col. Hardwicke, who was the informant of 
the Military Board, had “ no better evidence of the fact than is obtain- 
able from the enclosed note from Mr. Moreton.” The enclosed note 
ran thus : — 

I remember to have seen some pieces of very fine coal in tht’ pos- 
session of Lieutenant James Delamain, who had taken them from 
the bed of the Dummooda, at or near that part of it crossed by the 
7th Rcgt. of Native Infantry on its march from tlje Upper Provinces to 
Barrackpore, some four or five years ago. I am likewise informed 
by a gentleman, who has resided in the district of Burdwan, that he has 
frequently taken up pieces from the bed of the jriver at a place about 
five or six coss above the Civil Station, and if I am not mistaken, you 
W'ill find some particulars on this subject in a work lately published, 
and denominated “ Wild Sports of the East.” 

W, Morkton. 

On the 24th January, 1809, Lieut. Delamain sent in his explanation. 


To Likut. T, MADDOCK, Assistant Secretary to the Military Board. 

Sir, — In reply to your letter, dated the 3d instant, I request you will 
state to the Military Board my regret, that tho specimens of coal which 
I had by me, have in the course of moving,, been all lost. 

It may afford, however, some slight guidance to mention, that I took 
the pieces of coal out of the Dummooda river, when the 7th Regiment 
marched down in December 1802, at the first ford between the village 
of Gomea and Angbella, (for we crossed it twice). The fragments 
though numerous, were all small, and strewed about immediately at 
the ford. As I did not burn any of it, I could not ascertain whether 
it were of a good or spurious species. It seemed however of a slaty 
structure, harder than the common coal, soiling the fingers but little 
when rubbed, and the colour approaching to grey. I am sorry that 
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no opportunity has offered to enable me to give the Military Board 
the slightest information relative to the stratum of coal in Burdwan. 

I am, Sir, &c. 

Kissengumge, J. Delama in, 

IQth January^ 1809. Lieut. 1th Regiment. 


Lieut. Delamain’s discovery therefore was confined to picking up 
some pieces of coal from the bed of the Dummooda in 1 802, twenty- 
eight years after Messrs. Heatly and Sumner had imported four 
thousand tnauuds into Calcutta from the district, and while large heaps 
from their mines were lying about the country, their origin being 
familiarly known to the inhabitants. It is however interesting to see, 
that this discovery of Lieut. Dclarnain anticipates that of Col. Shelton 
years after, as the locality is precisely the same — the ford of Angbella, 
on the Benares road. ^ 

In 1814, under the spirited administration of the Marquis of 
Hastings, tlie slumbervs of the Military Board were once more disturb- 
ed. Referring to the suspension of final orders on the (>th June, his 
Lordship stated his anxiety to ascertain beyond a doubt, whether the 
coal of India was of a quality calculated for the purposes of the forge. 
So far from being discouraged by the results of previous experiments, 
he considered them to aiford a strong presumptive proof, that there is 
coal here well calculated for military purposes ; that surface coal may 
be expected to fail here as in England, where some of the excavations 
reach the depth of 205 yards before proper coal is met with ; that a 
qualified person will be despatched with the requisite apparatus, as 
soon as possible, to any spot the Military Board think the best, 
suggesting Cheenacoory to their consideration. • 

The Board replied, that their information was too limited to permit 
them to hazard an opinion ; suggested the Collectors of Pachetc and 
Burdwan as the best authorities, and recommended that the person to 
be deputed should examine the district before commencing his boring, 
and submit his plan of arraugements and details to Government for 
their consideration. 

It was well known at this time, that Mr. Matthew Smith, an eminent 
shipwright in Calcutta, used the Pachete coal to a large extent in his 
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forges. To him therefore Government applied directly for informa- 
tion. His answer is dated 14th March 1814. He states, that he has 
never been to the spot, but is told that it is Jarrea Cottra, about 
thirty coss from fiancoora ; that the coal is from the surface, therefore 
too slaty and bituminous to answer every purpose of the forge ; that 
even now he met occasionally with very good coal, and was sure that 
if they dug deeper, much better could be obtained. That he procured 
it for little more than the cooly hire, or eleven annas the cist, and had 
imported several thousand maunds, which he used in combination with 
charcoal. Mr. Smith also stated, that he bbtained nails from t>e 
same place, manufactured from the iron ores of the neighbourhood with 
the aid of the copals ; concluding with recommending Mr. W. Jones to 
the notice of Government as a person conversant with mines and 
collieries, and one who from his great knowledge of mechanics, could 
soon ascertain if better coal could be found lower in the earth.” 

Mr. Jones, who had never been in the district ^before, was accord- 
ingly deputed by Government to examine it on an allowance of 600 
lls. a month. Meeting my father occasionally in town, he soon learnt 
all Mr, Suetonius Heaily’s exertions in the working of coal, and was 
directed to the various sources of information. On his return, he men- 
tioned that the remains of Mr. Heatly’s works were distinctly visible, 
that the natives knew their origin, and stated them to have been con- 
ducted by Europeans, who fell a sacrifice to a pestilential fever. It is 
not therefore very creditabTe to Mr. Jones, that both in his papers in 
the Transactions of the Asiatic Society, as well as in the official corres- 
pondence which he held with various Government officers, not a single 
word alluding to any labours prior to his own is to be found. 

From the time of Mr, Jones, the question of the value of Bhecrbhoom 
coal has been settled, thanks to the energy of the distinguished noble- 
man, who then directed the councils of India. The labours of later 
discoverers will be found in the reports of the Coal Committee in suffi- 
cient detail. I have already sufficiently trespassed in length, having, 
been, to speak in the quaint language of Williams' Natural History of 
the Mineral Kingdom, “ really concerned for the honour of the coal, 
“ and as I reckoned the subject my own, I wished therefore to be its 
faithful historian.” 

5 R 
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Memorandum on the usual Building Materials of tlt£ district of Cuttack, 
forwarded to the Museum of Economic Geology, with a set of Speci- 
mens, By Lieut. Righy, Executive Engineer, Cuttack Dwision. 

No. 1 , calkd by the natives Kondah, found at Killah Mootree on the 
Mohanuddee, about ten miles above Cuttack, little 
used in the principal parts of buildings, but in 
constant demand for cornices and screen* work surrounding the roofs of 
the natives’ houses. The stone is cut from the hills as wanted, and 
the simplest tools are used for that purpose, small or large chisels, 
according to the size of the portion to be separated. The operation is 
slow and laborious, and its cost is about three and halfi^annas per yard. 
The yard of stone is three cubic feet ; the carriage per yard to Cuttack 
is one and half annas. 

No. 2, (LaieriteJ called by the natives Mahrah, used almost entirely 
for puckah buildings in this district ; and may be had in almost every 
place, as it is found over a large extent of country, and may be carried 
in the rains to any part of the district. It is procurable in this pre- 
sidency over a line of about sixty miles, running South-west from 
Cuttack, and is, I have no doubt, found over even a greater length in 
the Madras presidency. It is cut in slabs of from one to four feet in 
length, and to two feet in breadth, but seldom more than eight or nine 
inches in thickness, and is only quarried to a deptlj of two or three feet 
from the surface, as below that it is too S)ft for use. The mode of 
quarrying is simple ; a channel being cut to the depth wanted, the stone 
is split off with a few blows of the hammer and chisel. Exposure to 
the atmosphere appears to harden these materials. 

No. 3, called Bqlemallah, is used for the same purposes as No. 1. 

Brought from the Chiitteah hills, Killah Durpon, 
cut at about four annas per yard ; its carriage to 
Cuttack thence is, however, six annas for that quantity, which prohibits 
its u^e to so great an extent as No. 1. 

1 have been unable to discover where this kind, (No. 4,) called by the 
natives Moogney is quarried, as it comes to the 
bazar only from the old buildings in the district ; 
it is, however, supposed to have been brought from some considerable 
distance to the Southward. There is much of it in the Black pagoda. 


Soft Argillaceous. 


Greenstone. 
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and the images on many buildings are sculptured from it ; its price is 
twelve rupees per yard. 

Two kinds of lime are in use in this district. The one made from 
shells, (Specimen, No. 5,) collected on the coast about Manickpatum, 
the other from honker^ (No. 6,) found in numerous rivers in this dis^ 
trict, but principally in Debnuddee. The former is collected at an 
expence of about three rupees and four annas per hundred maunds, 
and its cost when burnt, is about fifty rupees the hundred maunds, 
where the shells have to be carried a distance of eight or ten miles. 
The honker is collected at the rate of two rupees, and its carrirv/j^e 
to Cuttack is six rupees for that quantity ; when burnt, the lime stands 
at from seventeen to eighteen rupees the hundred maunds. 

The foregoing are the principal building materials in use in this 
district, for bricks are little used, as the generality of the soil is un- 
suited to their manufacture : — 

Specimens of Iron. • 

Iron, of the three kinds sent is procurable in the bazar in any 
quantity. The ore is found in the direction of the Mahanuddee river, 
a considerable distance (about 150 miles) above Cuttack, and is 
smelted there. The cost of No. 1, per Cuttack maund (150 sa.) is 
five rupees and eight annas ; of No. 2, four rupees and four annas ; 
and of No. 3, three rupees and twelve annas. 

Specimens of 'JKmbers procurable in the Bazar, 

Timbers of the several kinds subjoined come to Cuttack in the 
rainy season in large quantities ; being floated down in rafts as soon 
as the Mahanuddee commences to rise. The average size of each, as 
it arrives, is shewn, as also the price, but Timbers of considerably 
longer scantling arfi to be procured in the forests whence these come. 

No. 1. — Koorom Timber, length ten feet, and diameter at each end 
one foot three inches, cost of each one rupee and ten annas, received 
from Killah Ungool, river Mahanuddee, distance from Cuttack 100 
miles. 

No. 2.— Jack Timber, length eight feet, . and diameter one foot, 
cost of ditto five rupees ; ditto ditto ditto. 

No. 3. — Ghamber Timber, length ten feet, and diameter one foot, 
cost of ditto four rupees ; ditto ditto ditto. 



838 Building Materials of the Cuttack district, [No. 129. 

No. 4. — Giriiigah Timber, the length ten feet, diameter nine 
inches, cost of ditto one rupee and eight annas ; received from Killah 
Ungool, river Mahanuddee, distance from Cuttack 100 miles. 

No. 5. — Ubloos Timber, length ten feet, diameter one foot, cost of 
ditto five rupees ; ditto ditto ditto. 

No. 6. — Saul Timber, length ten feet, diameter one foot three 
inches, cost of ditto two rupees and eight annas ; ditto ditto ditto, used 
as rafters. 

No. 7. — Peahsaul Timber, length ten feet, diameter one foot, cost of 
ditto two rupees and eight annas; ditto ditto ditto. 

This Timber is greatly in demand for doors, sash frames, and all 
kinds of furniture, &c. for which paint is used. 

No. 8. — ^Sissoo Timber, the length ten feet, diameter one foot, cost 
of ditto three rupees and eight annas ; ditto ditto ditto. 

Takes a fine polish, and is much used for household furniture. 

No. 9. — Boudhun Timber, length fourteen feet, diameter nine 
inches, cost of ditto three rupees and eight annas ; ditto ditto ditto. 

No. 10. — Kankarah Timber, length eight feet, diameter one foot, 
cost of ditto one rupee and twelve annas ; ditto ditto ditto. 

No. 11. — Dhamun Timber, length ten feet, diameter eight inches, 
cost of ditto one rupee four annas ; ditto ditto ditto. 

.No. 12. — Saul Timber, Barohatty, length sixteen and half feet, and 
diameter seven inches, cost of ditto one rupee; used for beams, rafters, 
door posts, &c. ^ 
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Second Report on the Tin of Mergui. Jig Caft. G. B. Tkemen* 
iiEERE, jp. U. S.t Executive Engineer^ 2'enasserim Division, 

No. 3373. 

From the Military Board, 

To THK Hon*jjle W. W. Bird, Esq. 

Deiyiity Governor of Bevigal^ 

Fort William^ October, 1842, 

Honorable Sir, — I n continuation of our letter, No. 3403./dated 
the 16th October 1841, we have the honor to submit in original, 
Captain Tremenheere’s letter, No. 183, dated the 27th August last, to- 
gether with his second Report on the tin of Mergui, and to recommend 
that a copy of this Report, and also of the one forwarded with our 
letter above alluded to, with the specimens of tin, may be transmitted 
to the authorities in England, or to Professor Royle. 

2d. The Superintending Engineer has reported to us, that he has 
received from Captain Treraenheere, three more boxes of specimens. 
These we have called for, and when received in this office, they shall 
also be forwarded to Government. 

We have, &c. 

(Signed) J. H, Patton, Chief Magistrate. 

^ J. Che APR, Lieutenant ColoneL 

„ T. M. ’T AYi.on, LicHtenfmt ColoneL 

„ A. Irvine, Major, 

No. 183. 

To Major R. Fitzgerald, 

Superintending Engineer, South East Provinces, Fort W illiam, 

SiR^ — I have the honor to forward by the H. C. Steamer Enterprize^ 
my second report on the tin of the Mergui Province, and to advise you 
of the despatch by the same opportunity of three boxes of specimens, 
the contents of which are enumerated in the report. 

2. I have also to report, that on my return from Mergui, I despatch- 
ed by the Ship Ann Ranken, direct to London, a box of specimens 
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of the Kahan tin ore to Professor J. F.. Royle, at the East India House, 
and forwarded by the Overland Mail to that gentleman a short account 
of the locality, and of the additional information I had collected on the 
subject on my second vigit to Mergui. 

3. Having consulted with Mr. Blundell, Commissioner, as to the 
best mode of disposing of the cleaned tin ore, which had been received 
from Kahan and another locality, he was of opinion, that as it is desir- 
able the produce of the tin localities of the Mergui province should, 
as soon as possible, become known to English capitalists and adven- 
turers, it would be useful to send the sample already collected, consist- 
ing of 229 viss, or 7 cwt. and 51 lbs. of ore from Yahmon, direct to the 
India House to Professor J. F. Royle, who will take the orders of the 
Ilonorablei Court of Directors in regard to its eventual disposal. The 
quantity therefore, 12 cwt. and 38 lbs. in all, was shipped on the 11th 
instant on board the Jupiter^ Captain T. Longridge, which has sailed 
for England direct. Mr. Sutherland, local agent of Messrs. Cockerell 
and Co., to. whom this ship was consigned at this port, has most 
obligingly procured freight for ten boxes, containing the ore and spe- 
cimens, on board the Jupiter^ free from all charges. 

I trust the Military Board will approve of the steps which have 
been taken. 

4. In consequence of the inferiority of the Y’ahmon ore, its collec- 
tion from that spot has been stopped by the Commissioner ; but there 
are at present 118 viss of the Kahan ore at'Moulmain, which await 
instructions, and more may be expected, as well as a sample of the 
Thabawlick tin, the most productive stream visited by me last year. 

5. I* beg to propose that this, as wx»li as any further samples that 
may be procured, be sent in like manner to the India House, when 
Professor J. F. Royle will, with the consent of the Court, bring the 
subject to the notice of private speculators or others, who may be in- 
terested on the subject. The produce of the metal from the Kahan 
ore already sent, will, I should think, repay the expenses which Mr. 
Corbin, the Assistant Commissioner, has incurred in procuring it. 

The report has been submitted to Mr. Blundell. 

I have, &c. 

(Signed) G. B. Tekmicnheeke, 

Capt. Ex. Eiigr,, Tenasserim Div. 
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P. S. — If it should be thought advisable to send a copy of thyaccom- 
panying report to Professor Royle, it would afford better information 
than I was able to give in my hurried communication of May last, 
alluded to in the 2d para, of this letter. 

(Signed) G. B. Tkemeniieers, Captain. 


Received from the Military Boanrd hy order of Government, for the 
Museum of Economic Geology of India, 

Having in the 16th and 17th paragraphs of my first Report of the 
31st August last directed attention to a rich deposit of Tin, existing 
at Kahan on the Tenasserim river, a few mile^ from Mergui, I have 
now to add the following information whicii has been since collected 
respecting this locality. Experimental operations have been in pro- 
gress there since the end of April last, by order of the Commissioner, 
and under direction of Mr. Corbin, Assistant to the Commissioner at 
Mergui, with a view to ascertain the value of the spot for mining 
purposes, and 1 am happy to have it in my power to state, that these 
have been attended with complete success. More than eight hundred 
weight (8 cwt.) of clean ore of the pure peroxide of tin, ready for 
smelting has been collected by a gang of convicts, and was despatched 
from Mergui on the 18th July; this has been received at Moulmain, 
together with some bulky specimens from the same hill of macled 
crystals of tin or quartz, which in weight and in size of the crystals, 
surpass any thing I have seen in Cornwall or in Cabinets elsewhere. 

2. In the early part of May, I proceeded to Mergui on the Steamer 
Ga^iges, and on the 10th of that month, visited Kahan in company 
with Mr. Blundell and MU Corbin. The survey of the hill, plan of 
which is forwarded herewith, was made on the following day. It will 
be seen therein, and by the portion of map on the same sheet copied 
from Capt. Lloyd’s Survey of the Coast, that Kahan is one of several 
small detached hills upon what may be termed the Island of Mergui, 
formed by two branches of the Tenasserim, one of which debouches a 
few miles to the north of Mergui, and the other to the south, which 
is divided near the sea into numerous channels by flat mangrove 
ground. The general surface of the island itself is of level alluvial 
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soil, froS which these small isolated hills rise abruptly unconnected 
with each other, and detached entirely from the high granite and 
slate ranges which stretch along the peninsula. Except a small con- 
nected group at the town of Mergui, these have all the same exterior 
character, but Kahan is the only one in which tin has been found in 
situ. It occurs here imbedded in decomposed granite, consisting of a 
large proportion of felspar completely decomposed, termed kaolin or 
china clay, with quartz and mica, which appear to be its only con- 
stituents. A soft red sandstone is in immediate contact with the 
granite. 

3. Along the same line of coast, in the southern part of the 
Malayan peninsula, in the provinces of Malacca and Johore for in- 
stance, the tin localities are similarly situated in small detached hills, 
having no apparent connection with the main ranges, and the ore is 
procured from a mixture of quartz, gravel, and china clay, which in 
description very mucl^ resembles the surface soils at Kahan. At 
Mergui, there is evidence of the destruction and denudation of granite 
hills, and of a considerable wash and deposit of debris from the east- 
ward towards the Coast. The small cantonment there stands on the 
highest of a group, composed entirely of rounded fragments of quartz 
and sandstone, identical with that which touches the bed of decom- 
posed granite at Kahan, with scales of mica, white felspathic clay, and 
likewise containing tin, w'hich has been w'ashcd out of the gravels near 
the town, and from similar gravel hillocks in tlie neighbourhood which 
fringe the sea border. Localities of stream tin near the Coast south of 
the mouths of the Tenasserira are becoming known, and last year I 
penetrated to a range of hills about twenty miles from the Coast, 
consisting exclusively of granite, from the debris of which tin was 
obtained. 1 am for this reason inclined % think, that many of the 
small isolated hills before mentioned, as well as others in the low 
ground to the southward, will be found to consist, like Kahan, of 
nuclei of granite, containing tin, which have resisted the course of 
events, and have been left like islands in the alluvial plain between the 
high ranges and the sea. 

4. The Kahan hill is 1921 yards in circuit at base, having a general 
direction of north-east and south-west ; its highest points, C and F, are 
not more than loO feet above the level of the surrounding rice fields. 
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There has been more abrasion, and the slope is more gradual on the 
eastern face of the hill than on the west ; the debris on the east slope 
being evidently from the disintegration of the granite and adjoining 
sandstone rock, from winch tin may at this day be plentifully procur.- 
ed a few feet below the surface. Some very rich specimens of the 
mineral M-ere taken from a pit dug by the convicts about five feet deep 
at the pojijt C in the plan. This face of the hill, as well as the north- 
east and south-west extremities near the base, have been dug into pits 
by the Burmese in former periods, and washed for tin in several 
places. Near the two last points, there are distinct traces of ttviiks 
which have been used for washing and separating the ore; the ground 
is seen there, and along the eastern slope, strewed with glittering plates 
of mica nearly an inch square, and covered withj remains of the soft 
granitic matrix from which the ore has been extracted. A few 
persons now at Mergui were engaged here in tin works under the 
Burmese Government, and Mr. Corbin has ascert9.ined from them, that 
those who understood the work, and laboured ten hours a day, collect- 
ed one and a half viss of clean ore per man ; but a very rich vein was 
not unfrequently met with, from which more than double that quantity 
could be obtained in the same time. No machinery was used, and the 
tin was procured by surface workings only. The produce, or clean 
peroxide of tin, was sold On the spot at the rate of five, or five and a 
half ticals of silver for ten viss of ore, whicl# yielded on an average 
seventy per cent, of metal. The metal was at that period selling in 
the bazar at 100 ticals of silver for 100 viss of tin. There are 100 
ticals in a viss, and 100 viss = 363 lbs. avoir. 


5, On arriving at Kalian, we found that the working party had re- 
opened the bed of ore at the -spot at which I found it last year, on the 
east face of the hill, marked A in the plan. At this spot, which is 
fifty-five feet above the level of the rice fields, and 600 feet horizontal 
distance from the foot of the slope, a pit twelve feet deep had been dug, 
the lower part of which was sufficiently roomy to allow a man to work 


easily with a pick-axe. The pit was an irregular four- 
sided figure of the following shape and dimensions: 
the three short sides being innermost next the vein, 
and apparently comprising its total thickness at that 


2 feet 



point, as far as could then be ascertained. All the three sides and the 
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entirf? depth of the pit consist of decomposed granite full of small 
bunches and strings of tin ore, of varying length and thickness, com- 
posed of crystals of the pure peroxide of tin, aggregated loosely toge- 
tjier, and easily separable from the matrix in which it is imbedded. 
This is extremely soft and friable, and I was able with the sharp edge of 
a Burman daw, to cut down the sides of a pit, and expose fresh bunches 
of ore at every stroke. It is also remarkable for the large scales and 
crystals of mica it contains, the plates of which are readily separated, 
and for the abundance and whiteness of the kaolin or decomposed 
felspar of which the mass is chiefly composed, and to which the quartz 
appears to bear but a small proportion. Red sandstone touches this 
decomposed granite, and in the pit alluded to, looks like the enclosing 
rock of a vein, which is only slightly inclined from the vertical. A 
good sample of the ore had been collected here, and some rich speci- 
mens, shewing it in the matrix as taken from the pit. 

6. The convicts h^d also been occupied in sinking pits near the base 
of the hill in other places, and had succeeded in obtaining at the north- 
east extremity, at the point C, some very rich specimens of the ore 
imbedded in material similar to that above-mentioned, angular as 
before, and apparently from another part of the vein, or very near it. 
This was afterwards placed beyond much question, for at the point B 
at the s uth-west extremity of the hill, and 280 feet from A, but on the 
reverse ope, the vein#was again exposed to the day by a few hours’ 
digging, and tin collected while we were theVe. This point is 43 feet 
above the level of the new fields on the west, at 550 feet horizontal 
distance from them, and the Burmese had worked there about 20 years 
ago, as was apparent by the washing tank situated on the level ground 
near it. It will be observed on the plan, that the points A, B, C, turn 
out to be in a d-irect line ; A and B correspond very closely, both in 
substance and in elevation, and are doubtless part of the same vein, or 
mass of tin-bearing rock ; and it seems probable, that this will be 
found to extend near the surface along the whole length of the 
hill, or 600 yards, accessible by mere pit digging, or by a straight 
gallery throughout its whole extent. It has been seen in thickness 
three and half feet, and in depth twelve feet ; but its entire breadth and 
depth is, in the present stage of the workings, involved in some uncer- 
tainty, and can only be ascertained by mining operations systemati- 
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cally conducted. The upper decomposed portions of granite which 
have been exposed to view at the surface appear but indications of a 
most valuable repository of tin. The sandstone in contact with it is 
highly inclined to the horizon ; and holds no water, but this is procur> 
able within three or four feet of the surface, at the base of the hill, and 
could be easily raised for washing the ore by means of a Chinese wheel, 
or by the chain and rag pump, or by any simple process. The hill Itself 
is not ten minutes walk from the main river, and a tidal creek touches 
its south-west extremity near B, and another, the north-east, at C, by 
either of which the produce of a mine can be carried away at !/igh 
water. The northernmost creek is accessible by large boats to with- 
in 300 yards of the base of the hill. 

7. On June the 15th, Mr. Corbin writes, that two pits had been 
sunk to the depth of eighteen feet on the ridge to the left of the 
small pagoda, between the points B and A, in which the stratum was 
found to be very thick and rich in tin. A pit near the pagoda itself 
had been sunk to nearly the same depth, and a very good thick stra- 
tum of till soil found. Another on the east face, half way down the 
slope from A, where work had been formerly carried on, had also 
produced some very goad ore ; but as the ground had been much bur- 
rowed ill former times, the surface soil was not very safe. Mll!^ Corbin 
on the above date, despatched to Moulmain eighty viss of the clean 
ore, which has been since received. On the 18th July, this gentleman 
informed me, that owing' to heavy and incessant rain for fifteen or 
twenty days successively, the whole of the pits having no arlificial 
support, had fallen in, before which however 170 viss more of cleaned 
ore had been collected, as well as the large specimens before alluded 
to. These are specimens of great weight and richness, consisting of 
large macled crystals of tin on quartz, and contain more in pro- 
portion to their bulk, than any specimens I have before r een. The 
largest which measured about fourteen inches square by t ./elve deep 
was so heavy, as to require some exertion to hold it steadily in both 
hands. Mr. Corbin had directed the whole of the upper soil at the 
pits on the ridge between B and A to be removed, and the convicts 
are still engaged in collecting tin from them. The stratum of tin soil, 
he says, is exceedingly thick here, he has ascertained it to be upwards 
of twelve feet. It is found, Mr. Corbin states, immediately below the 
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sandstone rock^ and Consists principally of quartz and mica with ap- 
parently a small proportion of the sandstone, giving it a reddish colour : 
in some spots where the mica predominates it appears dark yellow ; in 
this the ore is found scattered in masses ; but lower down, it assumes 
the general form of whitish clay, where the ore is very little seen but in 
washing. The hill in this neighbourhood was in former days much 
burrowed, a pit with short galleries being met within a very few feet.*’ 

The following is a list of specimens accompanying this report, which 
are illustrative of the produce of Kahan : — 

No. 1. — A box containing about twenty-one viss of clean ore of 
the native peroxide of tin. 

No. 2 — Specimens of various sizes, not selected for their richness, 
but shewing the mode of occurrence of the tin ore in small strings 
and bunches, imbedded in the matrix of decomposed granite ; some of 
these consist of nearly pure kaolin or soft felspar: in others mica 
and quartz predominate. 

No. 3. — Specimens of pure kaolin, from the upper part of the ex- 
cavations at A and B. 

No. 4. — Specimens of macled crystals of peroxide of tin or quartz 
taken from a pit D, between B and A : with this several similar and 
larger j^llcesVwere found in the loose soil at the bottom of what was 
apparently an old Burmese shaft, and though Mr. Corbin writes, on 
the 9th of August, that no more had been met with, it appears from 
the extreme richness of the specimens, to US a valuable indication of 
what may be found at greater depths than have been hitherto peue* 
trated. They existed probably in a cavity of the granite mass, before 
it was disintegrated by atmospheric causes, and wherein the large 
crystals of quartz and tin were deposited. 

8. Ore rich in tin has now been found at seven diiterent parts of the 
hill, chiefly in the line BAG, but near A, at more than 100 feet to 
the east of this direction ; and Mr. Blundell, who has just returned 
from Mergui, informs me, that Mr. Corbin is pursuing his excavations 
to the westward of this line towards the highest part of the hill, and 
that the farther they proceed in this direction, the richer the ore 
becomes. This is scarcely, therefore, the character of a vein of ore, 
but may be more properly termed a bed of decomposed granite, contain- 
ing tin in great abundance, in small bunches and strings throughout. 
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9. The mode of occurrence of the ore here more nearly resembles 

that of Banca, than any of which I am informed. The matrix in which 
tin is found at the latter, is said to be somewhat harder than that of 
Kahan, and to require pounding or stamping before it can be separat- 
ed effectually; but the situation of the ores are, I understand, very 
similar. Mr. O’Beilly, a gentleman now residing at Amherst, was 
permitted by the Dutch authorities a few years ago to visit the Banca 
mines, and has described to me, that the matrix and ore are there 
dug out of pits in the face of a hill not 300 feet high, and that after 
being pounded, it is brought within the action of a stream of water, 
which is led from wells and a small spring on the higher levels. No 
machinery is used, but the Chinese miners penetrate after a time to a 
bed of solid silex, where the tin is lost altogether. Mr. O’Reilly lias 
seen the specimens and samples of tin from Kahan, and pronounces 
them fully equal to Banca tin, and that the grain has precisely the 
grey glittering appearance, when held to the light, by which the 
Chinese itiiners distinguish good ores. ^ 

10. In^ddition to the sample of eight cwt. of clean ore collected at 
Kahan, 176 viss, or more than five cwt. have peen received from near 
Yahmoii, a conical and isolated hill in the Nuuklai district, on the oppo- 
site or south side of tlie Teuasserim, and about a day’s journey by 
water from Kahan, bearing south-south-east from Mergui, distaut about 
twenty miles. The ore is found here as stream tin, in tidal creeks, 
about three miles from t’«e hill, its colour darker than that of Kahan, 
being nearly black, which is caused by a mixture of Wolfram sand, or 
Tungstate of iron. 

11. Of this locality, Mr. Corbin writes to Mr. Blundell on the 24tli 
of April : “ The following morning we proceeded from Kahan to 

Yahmori in the.Nonklai district, where we arrived at 5 p. m., it having 
“ taken four and half hours hard pulling to get there from the Kywai 

Kuran village, and examined one of the localities, (that which had 

been worked during the Burmese Government) ; here the soil was 
“ rich in ore. The next morning w'e visited another place in a differ- 
“ ent Nullah, a short distance from the former, where also the tin ap- 
“ peared to abound ; but the Chinese objected to the two last spots, in 
“ consequence of the want of a command of running water, for they 
“ make a decided objection to wash out the soil by hand. Of the three 
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' “ places, they gave the preference to Kahan ; one of their reasons in 
“ favor of this was, its propinquity to the town and the main river, for 
“ procuring their supplies. The tide flows to both of the Yahmon sites 
“ where the Nullahs appear to terminate, and during the spring tides 
“ the water recedes to a considerable distance from where I landed, 
leaving the Nullahs dry at this season ; their sides are muddy, but in 
** the middle is a small clear gravelly space in which tin ore is found. 
** The Chinamen say, this ore is precisely of the same description as 
that of Kahan ; but from the accounts of the natives, it always sold at 
“ ten per cent, less.” 

This inferiority, which is marked by its selling price, is owing to the 
mixture of Wolfram sand, before mentioned, which, from being very 
nearly of the same specific gravity as tin, it is diflicult to separate. It 
has likewise a strong sulphureous smell, and would require to be roasted 
before it is put in the smelting furnace. The presence of tungstate 
of iron with stream tin in the Mergui Province is very common ; it has 
app^enily an extensive distribution in some of the minor r^ges near 
the sea, and becomes mixed with the tin in the beds of strums, after 
both are detached from their original sites. Nearly all the specimens 
of ore brought by Mr. Corbin last year from Malewan, on the Pakchan 
river, contain it in such abundance as would most likely interfere materi- 
ally with the profitable W'orking of tin in many of those localities. It was 
not present with the stream tin procured last year from the Thabaw- 
lick, the Theiigdon, and other rivers east of tli^ town of Tenasserim. 

12. Two hundred viss of the Yahmon tin ore, in addition to what 
has been already mentioned, is expected by the next opportunity from 
Mergui ; as well as a sample from the Thabawlick river, which I 
visited and reported on last year. Some Malays have been there col- 
lecting the ore, and have agreed to supply it at half tli^ selling price of 
smelted tin, or about forty-five rupees per 100 viss. 

An analysis of the Yahmon ore gave per cent. 

Of Metallic Iron, ... 4.69 

“ Tungstic Acid, ... ... ... 29.46 

“ Sulphur, 1.37 

Earthy residue and tin not examined.... 64.48 


100.00 
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The Kahan ore gave on analysis 0.91 per cent, of metallic iron 
only, and is believed to be free from the tungstate of iron and sulphur. 

13. No accurate statement can be maj^ of the probable cost of 
obtaining the cleaned ore at Kahan from Tlie outlay which has been 
lately incurred. Convicts alone, who were before quite unaccustomed 
to the work, have been employed, and for this labour no cost appears. 
Chinese labourers, who understand the process of washing and smelt- 
ing are to be procured in any numbers, and many, who have heard that 
enquiries have been lately on foot concerning tin, have come alnjady 
from Tacopah to Mergui in search of work. They arrive in poverty, 
and are glad to accept the wages of common coolies in plantation 
work, &c. till better employment is to be had. Advances of money 
for subsistence, and to enable them to make the requisite preparations 
forgetting the ore, both in tools, wheel work, troughs, &c. are only ne- 
cessary for commencing operations to any extent at Kahan, or at any 
of the most available sites of stream tin. The wages of Chinese n^ers 
in the peninsula are said to be from five to eight dollars per mffith; 
but they would be found ready to stipulate for the payment of 
their labour by a certain fixed proportion of the produce. At the 
Dutch mines, I am told they are remunerated by 40 per cent, of the 
actual produce, the remaining 60 being the clear profit and properly 
of Government, which has been found at Barica and in the Straits to be 
the best mode of paying them. They are in raining operations, as well 
as in common labour, more skilful and industrious than any class in the 
East with which I am acquainted. By Rule 4th, concerning grants of 
waste forest and jungle land, published at Moulmain on 10th May 1841, 
a tax not exceeding 10 per cent, is leviable on the part of Government 
on the gross produce of mines worked within the limits of any 
grant. 

The freight of tin from Mergui to Penang with the present craft, 
(China junks,) plying between the two places, would be two rupees 
four annas per 100 viss of 365 lbs. Freight from Penang to China by 
the Penang Price Current of April last, was 55 to 65 cents, per picul. 
To Whampoa about 50 cents, more than to Lintin. 

From Penang to Calcutta, eight annas to one rupee per picul. 

„ „ ,, to Bombay ten annas to one rupee ditto. 

„ „ „ to London 1/. per ton of 20 cwt. 
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The freight of the metal from Mergui to London, via Penang, n^ 
bo laken at 2s. 6d. per cwt. 

14. The annual produM of the Banoa mines was stated by Sii^; 
Raffles in 1827, to be ^,000 piculs, but owing to the substitutil^ 
of lafe years of Chinese workmen throughout, to whom the mines 
fanned, for the less productive labour of the natives, the out-turn has 
been since nearly doubled. Mr. O’Reilly informs me that in 1841, the 
actual produce was 54,000 piculs, but a considerable reduction in the 
amount obtained from the IVIalayan peninsula, south of Junk Ceylon, 
has taken place within this period, chiefly owing to dissensions amongst 
the petty chiefs on the East coast. In 1835, 34, GOO piculs were 
assigned by Ensign Newbold as the annual produce of these states, 
but the total amount from thence may now, I understand, be estimated 
at about 22,000 piculs, — and from Banca 

54,000 


% 7G,000 picul's, or 4523 tons. 

In this most extensive tin region, comprising the whole of the 
Malayan peninsula, the most extensive known repository of this 
metal, there is sufficient evidence collected that many convenient 
and valuable localities exist within the limits of our own ter- 
ritory. The northernmost point at which it is known in the Te- 
nasserim Provinces is amongst the high ranges near Tavoy, where, in 
the Touiiq-byouk valley, it has been seen by fhe Rev. Mr. Mason, and 
traces of former works observed above Kaboung and on the Talinq- 
guwa, twenty miles north of Tavoy. A specimen of very small grain- 
ed tin from this locality has been recently brought from Tavoy by Mr. 
Blundell. It was washed out of alluvial soil, and stated to occur more 
plentifully, and sometimes in pieces at greater deptlis. The locality 
is said to be near granite hills, and from the occurrence of tin with the 
alluvial soils, it exists probably in great abundance in the hills them- 
selves. To the northward of this I have not heard of it, but in Kar- 
reenee, the country of the red Kareans, on the Burmese side of the 
Salween river in 18 north latitude, the metal has been obtained by 
Captain Warwick from the natives, at the rate of about twenty-five 
rupees per 100 viss, who states, that a considerable quantity of tin is 
obtainable there at that cost by indirect barter for beads, broad cloth, 
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and coloured cottons. It appears by a good speciinen of rolled tin 
stone in the possession of a native at Mergui, which Mr. Blundell has 
shewn me, that near tlie head of the Palouk river, about thirty miles 
north of Mergui, tin ore exists, and the specimen exhibits tin inter- 
spersed in a rock very much resembling the ore of the Cornish mines. 
The existence of tin in the Palouk river was known, and the late Dr. 
Heifer proceeded on one occasion to examine it, but owing to indis- 
position, was obliged to return without effecting his purpose. Between 
the neighbourhood of Mergui and the Pakchou river, our southern 
boundary, it also occurs at Bokpyeen, and in many streams near the 
coast, but has not been inu(;h sought for, as this part of the province 
is an uninterrupted jungle, with scarcely any inhabitants. 

Id. All the tin sites in the Mergui province are believed to be healthy. 
Kahan is situated on the bank of a large river, where it is more than 
•a mile broad, and a few miles only from the sea, while the spot itself is 
open, and the level ground entirely free from jyngle. The coal mine 
lately worked on the Tenasserim river, sixty-four miles from Mergui, is 
farllier inland than any of the tin localities yet known, and the country 
around is clothed with jungle to the summits of the highest hills ; the 
parties of convicts employed there from December 1840 to October 
1841, were not subjected to any remarkable degree of sickness, if their 
daily employment at hard labour, and consequent exposure, is taken 
into consideration. The European overseers and mechanics under 
Lieut. Hutchinson were perfectly healthy, and the following Table 
represents the proportion per cent, of native convicts reported sic.k at 
Mergui for nineteen months successively, compared with the proportion 
at the coal mine during the same period. 
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1 Proportions per cent, 
(reported sick during 
|thc month at Mergui. 

1 

Proportions per cent, re- 
lorled sick during tlic month 
n the Jllllglc^. 

April, 1 

840. j 

10,4 

24- 

1840. 

May, 

1 

20 

2i'2 


June, 



27^ 




7 


»» 

July, 

1) 

20 

2d- 


August, 

)> 

01 

r»7 


September, 

» 




October, 

J» 


til) 

18-^ 

>» 

>> 

Novtimber, 

)» 

Hit 

28^ 

5> 

December, 

)» 

K 


»» 

January, 

18U 

..15 

^7l 


1841 

February, 


rjr.9 

' '117 


>» 

March, 

J> 

<)!? 

‘^73 

1 4 ' o> 


April, 

O 

7‘i' 

* .Vi 

11)2 

>> 

May, 

» ? 

■ .jy 

20 

99 

June, 

is 

1 ‘^iT7 


99 

July, 


i 

; 

9~ 

isy 

99 

August, 


1 yi 


99 

September 

1 1? 

'4 

iu;i 

99 

October, 

>> 


1 

>1 


of convicts 
from whicli 
these propor- 
tions were 
determined, 
varied at 
Mergui, from 
136 to 230, 
and in the 
Jungles from 
94 to 204. 


The receipts of tin ore up te this dale are, 

From Kahan, Lorrospondiu^ with sample. No. 1. 

“ despatched from Merj^ui, Ihth June 80 viss • 
ditto ditto J8thJuly i77 „ 

»* ditto Iroiii Mergui 17lhAugt. 118 ,, 

Total, .. .. -• viss or 12 cwt. 24II>. 

From Yahmon, cm responding with sample. No. 2 

“ despatched froiu Mergui 18th July 160 viss or 5 cwt. 15tb 

Total from both places, •••. 5-il viss ur 17 cwt. G91b 
Moulmein, (Signed) G. H. Tkkmkniiis.bue, 

27th Auyust, 1842. Capt, Bengal Engr. Ex. E?iyr. Tan. Div. 

(True copies,) H. V. Baylky, 

Depy. Secy, to the Govt, of Bengal. 

Wt! have lost no time in Rivmn tliis viiluable report and ik plan to the public, and we should add 
here, that the specimens have hcuii divided ; a part having been sent home to the lion hie Uie 
L'oiii’t of Diu-flors, and :i part rotiiincd for the Museum ol Keononiie tleoloRy — Ki>. 
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Wc hav<J had much plpasiin* in giving with this valuable avtiele, (not llic last we 
trust that the Museum will be favoured with from LieutenanI Yule,) Ihe spirited, 
sketch, No. 1. which accompanied it, but No. II. was found to be exactly similar to 
that accompanying Mr, Cracruft’s paper on the smelting of the Iron (lies of the Kasia 
Hills, in Journal As. JSoc. Vol. I, p. 150, and being rather graphic than olViuium- 
facturiiig utility, we take the liberty of referring our readers to that volume. — Ei>. 


These notes tire very imperfect, but having no prospect of opportunity 
to render them more complete, I am unwilling *to withhold them, such 
as they are. 

I believe iron ore is excavated at intemils throughout this great 
range of hills by all the various races who iflhabit them, G arrows, 
Kassias, and Nagas, of many tribes. 

The district in wliich these notes were taken, includes the large 
villages of Nongkrem and Moliem, near tlic banks of the Ka-umyam, or 
Boya I^ani, about eighteen miles north of Cherra, and for a sjiace five or 
six miles in length from east to west by two in breadth, cxhiliits old 
or new excavations in every hill-side. So marked an effect have these 
works achieved on the u’^ dulating hills which cover Uic countiy, that in 
many instance.^ what must once have been like their neighbours, round, 
swelling knolls, appear to have collapsed and sunk to their skeletons, 
shewing nothing but fantastic piles of naked boulders ; the earth which 
once hound and covered them, having been entirely washed out by the 
heavy rains following in the track of the miner. Ho numerous and exten- 
sive are the trace.s of former excavations, that judging by the number at 
present in progress, one may guess them to have occupied tlie population 
for twenty centuries. I’he mines are so similar, tliat the deserij)tion of 
one wall sufliciently apply to all. It presents to view a semi-circular 
See SketcK A. broken slope of debris and boulder, on the hill 
side, exactly such as is described by the w^ord scar used in the north 
country at home. A small stream of water is cou- 
’ ‘ ducted along the slope to the site of the present 
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excavation. The excavators standing on one side of tlicir work, poke 


See Skctcli C. poles terminating in iron spikes. The loosened 

soil tumbles into the stream, and is carried by it violently down a narrow 
channel to a point 200 yards distant, and about 
See dilto 1). D. eighty feet perpendicularly below. Here a little 
post is fixed at each side of the stream, and against the upper side 
of these posts, little bits of stick arc laid, so as to form a kind of 
dam, which stops the lieavy p-articlcs of iron, whilst the lighter grains 
of soil are carried off by the raj)id stream bounding over the obstacle. 
As the iron accumulates, sticks are added to heighten the dam, and 
when this is nearly as high as the bank, (about one foot), the ore, a line 
black sand is taken out, the dam lowered, and the process repeated. 

Abovi! the dam a man is constantly employed in 
Sec ditto ( . turning np the channel of tlui stream with a hoc, 

to prevent the ore froni sticking in the passage, and with a long hook- 
ed fork (V), he occasionally takes out any j)icces of stone brought 
down by the current. 

The ore is now removed to the washing trough, which is supplied 
with water by a small braneli of the upper stream. 

Sec ditto G. washing is performed by two women, work- 

ing the ore against the stream with their feet, and occasionally turning 
and mixing it Avitli a lioc. It is then jmt in a beaj) to dry, and washed 
again. This washing 1 was told is repeated four times. 


out the soil from between the boulders with long 


See ditto 1). D. 


See ditto G. 


The ore is then (tarried to the smelting house. The charcoal used 
(at Nongkrem) is of all sorts. The best is said to be that made from 
a small species of oak common near the Boga Pani, imd from a tree 
called by the Kasias dingsai, bctiring an acorn, but the leaves of which 
do not resemble the oak. The fir is used, because it grows at the 
door, but it is not approved of. 


The bellows are double ; formed of two-half cylinders of cowskin, 
and worked by a man or woman, with a leg on each swaying from 
foot to foot. Sometimes this employs two, as in the sketch, where 
tlie good man and his wife are at work. The furnace is about twenty 
inches in diameter ; and the chimney about five feet high, made of clay 
buniid with iron hix^ps. In the village of Sorra Him, the chimneys 
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are made of a fine white clay, a quantity of which was fiirnislied to 
Dr. O’Shaughnessy for his experiments in Pottery. 

'I'he iron sand is wetted and placed on a shelf. At short intervals 
a handful of feni leaves is dipped into the sand, and shoved into the 
furnace, and charcoal to replenish the fire is poured down the chim- 
ney. In some villages, instead of using the fern, as above described, 
the ore is mixed with pounded charcoal and placed on the shelf. The 
person who works the bellows, at almost every otlier sway of his body 
takes up a pinch of the mixture, with a long handled spoon, and f’rops 
it into the chimney. 

After an inten^•^l (wliich from the equal size of the masses, must be 
very regular, though judged by guess,) one of the workmen stirs up the 
mass with the poker (M), takes it out with the ^ongs (>3), lays it on a 
block covered with earth, beats it wdtli a wooden club into a sort of hemis- 
phere, and then splits it nearly in twain with axe (0), wliicli like most 
other Kasia cutting and digging tools, has a hca^y-hcadcd handle and a 
very acute angle. He opens the split further by the iTisertion of a 
couple of wedges, and then pitches the hot mass (P) into a trough full 
of pounded dross, to cool. The metal, impure as it is, is now sent to 
market all over the hills, and to the plains of Sylhet. The loss of iron 
purchased in this form is at least three parts in four. Heating in the 
furnace and hammering, form the only further process of purification. 

Tlic Kasia tools appear generally to he of impure iron, though their 
edges are often good ano' serviceable, being formed of steel, and welded 
to the rough blade. The Nagas to the eastward, though said to be 
much more savage in their habits than the Kasias, appear (judging 
from their weapons of war) to have much more skill in refining iron. 
The excavation is only carried on in the height of tlie rains, as the 
streams employed, in tlieir plan of wasliing the iron are only then 
full. Perhaps -one year’s excavation occupies only twenty days ! and 
it may he still fewer, as the rain in that district does nut come near 
the Cherra mark of thirty inches in twenty-four hours. From four 
to ten rupees annual rent is paid for a mine, where the proprietor is not 
the excavator. The men employed as miners receive four annas a day, 
and will excavate in twenty days in a good mine, the value of twenty 
five or thirty rupees each. Thus the statement of expense and profit in 
a good mine for a season of twenty days, will be as follows : — 
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Expenditure, 

3 Men, (excavators,) at four aimas for twenty days, lls. 15 0 0 
2 Women, (washers,) at one and half do. for thirty days, 5 10 0 
2 Lads employed in clearing tlie channel, and watching 

the dam D. at two annas for twenty days, . . . . 5 0 0 

Kent, 10 0 0 

35 10 0 


Profit, 


The work of three men, averaging a value of twenty-seven 

rupees each, . . . . . . . . . . ..8100 

Deduct, .. .. .. . . 35 10 0 

Profit annually, . , . . 45 0 0 

The ore when washed is sold for smelting by the basket, one rupee 
for seven baskets, or a'uout three maunds. 

After smelting, as above dc'seribed, it is generally sold in the liills by 
the score of pieces. At Mongkrem one rupee, or one rupee two annas 
a score. About a dozen of these pieces go to tlic maund, and at 
the PunduH bazar, at the foot of the hills, they sell by weight at 
one rupee four annas a maund. Fourteen or fifteen of these pieces 
are made in one furnace in a day^s work, or where the work is carried 
on day and night, as is common in somc^jlaces, from twenty-four 
to twenty-five in the twenty-four hours. Specimen No. fi shews the 
iron in this state. It is also sold in pigs, such as specimen No. 10, 
at three rupees four annas to three rupees eight annas in the Cherra 
bazar. Of this the smiths tell mo, there will be a further waste of ten 
or fifteen seers in the maund. 


List of Specimens forwarded. 

Nf), 1, Decomposed rock containing the ore. 

No. 2, Ditto in a more solid state. 

No. 3. Houldcrs in the ground excavated. 

No. 4. Ore partially washed. 

No. 5. Ditto ready for the furnace. 

No. (i. Metid after smelting as sent to market (half a piece.) 





1842.] Notes on the Iron of the Kasia Hills. 857 

No. 7, 8. Slags from the smelting. 

No. 9. Dross detached by beating with wooden club. 

No. 10. Metal as sold in pigs at three rupees eight annas a inaund. 

No. 11. Metal further refined. 

No. 12. Is a specimen of slate found^bout twenty miles from Cherra 
near the Assam road. I should be glad to know any particulars of 
the proper mode of working and splitting slate,* and whether it is 
usually of better quality below the surface. This (found at the sur- 
face) docs not S]jlit into plates sufficiently thin, nor sufficiently pa^njlel. 

There is, I am told, an account of the iron works in these hills 
by Mr. Craci'oft, in an old number of the Asiatic Society’s .Journal. 
Not having access to the former volumes of the Journal, I cannot 
tell whether it is such as to render these notes superfluous. 

Cherra Poortjee, 2J.s‘^ September 1842. 


* This was duly sent. — 11. P. 

Not*' hy the Curator Museum of Economic Geology. i^ianilo hass nothing 
remarkahlo about it, uinl the iron sand is so minutely dispersed, that it oau only be 
traced at times by a comincncomcnt ot' oxidation. The boulders are of silex. 

The oro is composed of minute amorphous grains of the conimon iron sand, remark- 
ably equal in size, and amongst which all traces of crystallisation have almost disap- 
peared, for it is lare to detect any thing approaching to even an imperfect crystal. 
Upon digesting some of the slags with muriatic acid, I iiiid that they contain sul- 
phuret of iron (which accounts perhaps for the inferior quality of the metal) but no 
Litanium was delected. Minute specks of the sulphurot resembling gold -coloured mica 
are visible on close examination in the granite. — H. P. 

• 


Captaiii Tiios. Hutton on Galkodes ( iHyrax ? ) 

In the 52d and 58d Numbers of the Annals and Magazine of Natural 
History, are two letters from Messrs. W. S. Macleay and W, E. Shuck- 
ard, relating to the occasional capture of small birds by certain spe- 
cies of Arachnidac ; and us the subject is one of some interest, I take 
the liberty of presenting you with a note long since made by me, on 
the habits of a large species of Galeodes, common to some parts of 
India, and for which, if uudest^Tibed, 1 would propose the name of 
“ Galeodes vorax'* 
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# 

My first observations on tiiis species were made in 18.32 at Mirza- 
pore, where it is very abundant, and of large size. During the rainy 
season, it was my constant habit on a fine evening, to spread a sheet 
upon the ground near my house, upon which was placed a small lan- 
tern to attract insects. ^ 

In a very short time, two or three of these ravenous spiders would 
make their appearance at the edge of the sheet, but at a respectful dis- 
tance from each other, and no sooner did a moth, or a beetle, or a 
cricket alight upon it, than it was snapped up and devoured before 1 
could lay hold of it. There seemed indeed to be no end to the appe- 
tite of these creatures, for they continued to seize and devour every 
thing indiscriminately, that came within their reach, even to large and 
hard winged beetles, cutting them to pieces with their powerful jaws 
with the greatest ease. Many were the deadly fights 1 witnessed 
among 'Jiese marauders, as they trespassed upon each other’s beats to 
get possession of some newly alighted prey, and often was I obliged to 
kill them, in order ttat I too might in turn obtain some share of the 
booty. This species is, strictly speaking, nocturnal, though I have 
sometimes seen them active in the day time; they live beneath stones 
and in holes in the ground, and never construct a net or other trap 
for their prey, seizing every thing by main force, as they roam about 
in search of food. 

Again 1 fell in with this species abundantly at Neemuch, where they 
were also sometimes of large size. One of tliese I kept for soii-o time 
in a vessel, the bottom of which was well supplied with earth, which 
had been purposely hardened by pouring water on it and then allow- 
ing it to dry. 

The Galeodes soon began to dig a hole, and iu a very short time 
succeeded in making itself a subterranean retreat^ in which it usually 
resided, seldom coming forth beyond the mouth of its deii. It pro- 
ceeded to dig out the earth at first with its strong jaws, cutting it 
away in a circle, and having thus loosened the soil, it gathered it toge- 
ther into a heap with its anterior palpi and threw it out behind, as a 
dog does in scratching a hole. When it had by this means succeeded 
in excavating a hole sufRciently large for it to enter, instead of throw- 
ing out the loose earth as at first, it gathered a quantity together, and 
surrounding or embracing it with the anterior palpi, shoved the load 



1842.] Captain Tkos. Hutton on Galeodes (Vorajc.J 859 

by main force before it, up the mouth of the cave, and then returned 
for more. Having completed its task, it remained for a few days sta- 
tionary and refused to feed, although previously it would devour seve- 
ral insects at a meal, and even small house lizards. I now perceived 
that it was a female, the ova being diftinctly visible through the skin 
of the abdomen, which was much distended. 

The ova were deposited in the cave, to the number of more than 
fifty (50,) the parent remaining motionless amidst them. In the 
course of a fortnight, these, which w’ere of the size of a largish miWtard 
seed, and of whitish hue, were all hatched. 

The young are at first motionless, and jippear devoid of animation 
until the period of three weeks has elapsed, at which time they cast 
the first skin. Their colour, which up to this time was pure milky 
white, novv gave place to a faint tinge of pale brown, and the jaws and 
palpi became deep brown. 

The young ones now threw off their lethargy, and began to move 
about and occasionally sallied forth from the den, but instantly re- 
treated on the slightest appearance of danger. All this time, however, 
they took, apparently, no food whatever, and yet they continued to 
grow both in size and activity. 

It was indeed very interesting to watch the motions of the parent 
at this season. From the general bad and ferocious character which 
the spider tribe bears, I^fully expected to see the parent, at the first 
craving of appetite, commence an attack upon her own family, and 
devour them ; but the all-wise Creator has endowed even this ferocious 
spider with that most powerful feeling — maternal love ; and thus is 
the Galeodes, the very tiger of the insect world, subdued at this peri- 
od into the anxious and tender mother. Placing herself in front of 
the aperture of the'cave, she seized and examined between her anterior 
palpi, every thing that entered. I tried repeatedly to arouse her anger 
by thrusting in straws, hoping to make her forget her good behaviour, 
but all in vain, for tliough she bit and pulled at the straws in evident 
anger, not once did she turn upon her offspring, although crowding 
round and crawling over her very body. I then threw in some beetles 
and flies, upon w'hich she vented lier fury by speedily devouring them, 
and I thought by this means to play her a trick. Accordingly, I with- 
drew two or three of the young ones from the cave, and threw in alter- 

5 u 
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nately a beetle and a young Galeodes, thinking to deceive the parent, 
and make her in the blindness of her fury, commit infanticide. But 
nature was not to be thus deceived; the unfortunate beetles were 
instantly seized and devoured, but the mother knew her offspring, and 
drew them into the den without the slightest injury ; the beetles were 
gathered into her jaws, but her own offspring were merely seized 
between the anterior palpi, and allowed to pass on unhurt. 

This whole family, much to my regret, effected their escape from the 
vessel in which I kept them, which being of glass and deep-sided, 
I thought sufficiently secure, and therefore left uncovered. 

The Galeodes, however, being furnished with a retractile sucker at 
the ends of the anterior palpi, had contrived to crawl up the side of the 
glass, and make their escape. I succeeded more than a month after- 
wards in recapturing the old one in the same room, but her olfspring 
I never again saw. 

This species is extremely voracious, feeding at night upon beetles, 
flies, and even large lizards, and sometimes gorging itself to such 
a degree, as to render it almost unable to move. 

A lizard three inches long, exclusive of tail^ was entirely devoured ; 
the spider sprung at it, and made a seizure immediately behind the 
shoulder, never quitting its hold until the whole was consumed. The 
poor lizard struggled violently at first, rolling over and over in its 
agony, but the spider kept firm hold, and {gradually sawed away wdth 
its double jaws into the very entrails of its victim. The only parts 
uneaten were the jaws and part of the skin, although the lizard was at 
least five inches long from nose to extremity of tail. After this meal, 
the spider remained gorged and motionless for about a fortnight, being 
much swollen and distended. 

A young sparrow, about half grown, was placed under a bell glass 
with a Galeodes ; the moment the luckless bird moved, the spider 
seized him by the thigh, which he speedily sawed off, in spite of the 
sparrow’s fluttering, and then as the poor bird continued to struggle in 
pain, the savage seized him by the throat; and soon put an end to 
his sufferings by cutting off the head. It did not, however, devour 
the bird nor any part of it, but seemed satisfied with having killed it. 

On another occasion, I gave it a large garden lizard, which was 
instantly seized by the middle of the body ; the lizard finding that 
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it could not shake off its adversary, turned its head and bit the Gale- 
odes on one leg, which obliged it immediately to quit its hold and 
retreat ; this was owing to the seizure having been made too low down 
on the body, for in general the Galeodes seizes as close behind the 
shoulder as can be, in order to put it out of the victim's power to turn 
and bite ; the lizard was allowed to escape with only a severe \fround 
in the side, but as it lived for some days before I allowed it to run off, 
the bite of the Galeodes would not appear to be poisonous. 

On another occasion, my friend Dr. Baddeley confined one of tlese 
spiders in a wall-shade with two young musk rats, (Sorex Indicus), 
both of which were killed by it. 

When two of these spiders are confined in a vessel together, both 
endeavour to make their escape, as if conscious of^ their mutual danger. 
If in their efforts to get away they are brouglit into contact, the one 
instantly seizes the other and devours him, the victim matting no 
struggles whatever ; but if they meet face to face, both enter into 
a wrestling match for life or death. 

They plant their true feet firmly on the ground, the body at the 
same time being elevated, and the two pairs of palpi held out in front 
to ward off the attack. In this attitude they advance and retire, accord- 
ing as either gains a slight advantage, endeavouring to throw each 
other to one side, so as to expose some vulnerable part, or form an 
opening for attack, and wlien this is once effected, the fortunate wrest- 
ler instantly takes advantage of it, and rushing in, seizes his adversary 
behind the thorax, and the combat is ended; the vanquished victim 
yielding himself without further struggle lo his inevitable fate. 

The same species occurs in the Bhawulpore country, from whence 
I obtained it when constructing the road for the advance of the Army 
of the Indus in 1888. It is also abundant in Afghanistan, where in 
all probability it is the species mistaken by Elphinstone for the Ta- 
rantulay which he describes as common in that country, but which 
I neither saw nor heard of. ^ 

The usual size of an adult specimen of “ Galeodes (vorax”,) mihiy 
is about 2^ to inches long, and the body or abdomen equal to a 
thrush’s egg. When in motion, the body is elevated off the ground, 
and the two pairs of palpi or feelers are stretched out ready to make 
a seizure; it progresses therefore solely upon the true legs, which 
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spring from the thorax, and are six in number. The head is armed 
with two strong and formidable chelm, or double jaws, answering to 
the long cheliform fore-arms of the scorpion ; these jaws are denticu- 
late, and the ends are curved, sharp pointed, and extremely hard and 
horny, of a dark brown colour. Eyes two, and placed on the top of 
the head between the base of the jaws ; the colour generally is sandy 
brown, and the body soft ai\d clothed with short mouse-coloured hairs ; 
the limbs, and especially the palpi, are furnished with long coarse 
hairs; beneath these are ten obtriangular plates springing from the 
under side of the thigh or coxm of the posterior legs, five on each, the 
inner one being smallest, the outer one largest; these are of an ob- 
triangular form, and their use appears to be still unknown. I never 
saw them used to assist progression in any way. » 

The true legs are furnished at the end with strong hooks or claws, 
but the two pairs of pedi-palpi are destitute of them, the anterior pair 
being the largest and strongest, and furnished at the end with a white 
retractile sucker ; this in a state of rest is withdrawn into the last 
joint of the palpi, and it appears to be used to assist in climbing up 
surfaces, or in hanging against gravity, in the same way that flies and 
lizards use their feet, by the exclusion of air. In seizing its prey, 
one pair of jaws keeps hold, while the other is advanced to cut, and 
they thus alternately advance and hold till the victim is sawed in two; 
the only sound they emit is a hissing or rustling, caused by the fricti- 
on of the two pairs of chelae, as they are advanced and withdrawn ; 
this is only heard when the spider is suddenly disturbed or irritated. 

From the tenor of Mr. W. S. Macleay’s remarks upon Mygale and 
the large species of Hpeira, which he has discovered in the vicinity of 
Sydney, it would appear, that although these spiders may occasionally 
feed upon the juices of warm-blooded animals, which accident may 
throw in their way, yet that their natural food consists of insects, and 
the fact of their killing birds at all, must be regarded as a very rare 
excep^on to the general rule of their habits ; and from the above re- 
marks on Galeodes, it will be seen that the habits of this spider in 
some measure corroborate Mr. Macleay's opinion, for although strictly 
speaking, the proper food of Galeodes consists of insects, yet when 
accident throws a lizard in its way, it will not fail to seize and devour 
It. With regard however to its preying at all upon warm-blooded, ani- 
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mals, we have as yet no testimony whatever, for in the experiments 
above cited it will be observed, that although the sparrow and musk 
rats were easily killed by the spider, yet that it fed upon neither of 
them.* 

MussoorreCf 2\st June^ 1842. 

* Should this paper meet the eye of Mr. Maeleay, I may aild, that I shall ho 
happy to do my best in determining the habits and ect)noiuy of any species found in 
my iiftighboiirhooil, if he will kindly point out his wants and wishes, and I shall like- 
wise be happy to assist him with duplicates from my own collection. I would like- 
wise gladly effect exchanges with any one collecting in the Islands, or on the Q 6 nti- 
nenl of India. 


Proceedings of the Asiatic Socictij. * 

(Friday Kvening, V2th August, 

Tlio Ilon’ble If. T. Pniwaiir, JVesidcni, in tlie Chair. 

The following Gentlemen proposed as Members w'cre unanimously elected 5 viz. 
Captain R. Siiortkeoi:, Assistant Surveyor Grand Trigonometrical Survey. 
Brovet Captain W. J. E. Bovs, 6 tb Regt, Light Cavalry. 

R. Houston, Esq. C. S. 

Ordered — That the usual communication of their election In; made to the parties, 
and that they bo furnished the rules of the Society for their guidance, 

Messrs. J. Mackenzie, and A. S, Gladstone were proposed as Members of 
the Society by the lloii’ble the President, seconded by the Secretary. 


Library, 

The following Books were jtrGsented. 

Books received for the Meeting on the VMh Avgust, 1842. 

The Calcutta Literary Gleaner, Calcutta, August 1842, Vol. I, No. 4, from the 
Editor. 

Ihe Calcutta Christian Observer. August 1842. New Series, Vol. Illf No. 32. 
Presented. 

Abstract of the Proceedings of a Committee for the investigation of the Coal and 
Mineral Resources of India. Calcutta, April 1842. Two copies, from Govern- 
ment. 

Reports on projected Canals in the Debli Territory, Allahabad. From Government. 
8 ixth report of the Egyptian Sociely, 1842, pamphlet. From the Society. 
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Laws and Regulations of the Egyptian Society, pamphlet. From the Society. 

The Annals and Magazine of Natural History, Vol. VIII. No. 53, Vol, IX, No. 56. 

Purchased. 

History of British Birds, by W. Yarrell. London, 1842, part 30. Purchased. 

The Secretary submitted the proceedings of the Royal Society of Agriculture and 
of Commerce of Caen, received by the Mail. 

Ordered — That the thanks of the Society be communicated for the same. 

Road the following letter from Mr. Piddington. 

To H. ToRfiENs, Esq. 

Secretary, Asiatic Society. 

Sir, — Having examined attentively the five books of Dr. Voysey*s Notes, I beg to 
report, that there is in them much geological information of the very highest interest, for 
they principally relate to that stupendous geological phocnomenon, the great trap and 
granite formation of Central India. 

1 have further to bring lo your notice, that from a fragment of a report amongst the 
papers, it would appear that there must have been reports made bj him to Government 
(the Supreme Government of India), from 1819 to 18*24, apparently, at least, once 
a year. 

I beg to suggest then that, as doubtless containing much matter of value, an 
application be made to Goveniment for permission to examine and publish such 
pai'ts of them as may be of general utility. 

I am. Sir, 

Museum, July, 184*2. Your obedient servant. 

11. PiDDINGTON, 

Curator, Museum Economic Geology. 

P.S. — I should perhaps remark here, that there arc two reports published 

in the Journal of the Asiatic Society for 18X3 ; but thesj' do not appear to me to be Dr. 
Voyscy’s oflicial summaries of his annual labours, and from the fragment above alluded 
lo, more 1 think must be found. 

The Secretary, reported that the foregoing letter was, agreeably to the directions 
of the President, submitted lo the Government, with a request that its Records may 
be searched for the highly valuable documents therein alluded to. 

Read summary description of two new species of Flying Squirrels and of an Faglo, 
by II. B, Hodgson Esq. with observations by Blr. Blvtii, Curator. 

Referred to the Secretary for publication in his Journal. 

Read a letter from Capt. W. E. Hay, of the Ist European Light Infantry Re- 
giment, noticing amongst other matters, that he had been the means of bringing before 
the public a number of new Coins, which lieutenant Cunning ham would notice 
ju his forthcoming work on the successors of Alexander the Great. Jn some 
instances circumstances had demanded his permitting them lo pass into other hands, 
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which although a matter of regret, yet he still fortunately possessed a few that w'cro 
supposed to be unique, and of great value. 

Read letter from J. H, Batten Esq. of 10th July last, forwarrling continuation of 
Major Manson’s valuable Journal, with Lieutenant Wlllcr’s Notes, and promis- 
ing by next opportunity, tho Journal by Lieutenant Wef.i.er, of the country 
beyond Oonta Dhoora, at tho same time proposing Brevet Captain Boys, 6tli 
Cavalry, (with hia consent,) as a member of the Society. 

Captain Boys was accordingly proposed in due form as a iMember of the Asiatic 
Society, and the Journal referred to by Mr. Batten made over to the Sccrj'tary 
for publication in hia Journal. 

Read letter from Reverend J. 11. Pua i t, of II th August lB4i2,on the brass Astro- 
labe from Herat, presented to the Society by Major E. Botiiniieu, also made over 
to tlie Secretary for the Journal. 

Read the following report from the Curator for the month of July, 184i2* — 

Sir, — The most interesting recent accessions to our collection of vertebrated animals 
pertain to an important class, that of Reptiles, which hitherto I have been too much 
oth(*rwise occupied to investigate except casuaUy. 

Erom Dr. Strong, we have been favored with a fine specimen, but just dead, of 

Chdonia midas ; the Edible or Green Turtle, which has been mounted. It may be 
as well to remark, that this was not captured in the neighbouring Bay. 

Having intimated a wish, not long ago, to possess some «)f the so called ** Iguanas’* 
that inhabit the tanks of the Botanic Garden, the Society has accordingly been kindly 
favoured by Mr. DeCruz, of that establishment, with three fine specimens, which have 
proved to be of as many different species. These it may b(* useful to Indian stinlcuts 
of Natural History to describe.* 

1, Vnranus BengaknaiSy Dumcril and Bibron, in whose excellent ‘Histoirc jIcs 
R eptiles’, 111, 480, will be found its synonymes. Length of the specimen (a lemale) 
forty-one inches, of which the tail measures twenty-four inches: head, to auditory 
orifice, three inches; to anterior margin of eye an inch and three-quarters; and tho 
nostrils oblique, and situate half-way between the eye and tip of muzzle : entire 
length of forc-limh to end of middle claw five inches and three-quarters, and ot hind 
limb, to end of claw ol* longest toe, seven inches and a half ; the toes well developed, 
and claws, especially the anterior, very largo and strong.* The head is covered with 
minute polygonal plates, nearly uniform in size, and the superorbital bone projects lar 
over the eye : the nape is studded with scales of a rounded oval form, very much 
bulged, and each appearing like a nail set at the extremity of a digit ; on the back 
this unguicular appearance is more strongly marked, tho nail-like part being smaller, 

* A very fine and bulky male, since procured in the same quarter, measured fifty-fiv6^%iches in 
total length, of which the tail was thirty-oue inches ; from muzzle to auditory orifice three inches 

.md a lialf ; and length of iiind-limb, to tip of the claw of longest toe, nine inclics and a quarter: 
colouring exactly as in that above described. 
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and the scales flatlor: on tho fore-limbs anteriorly, the scales form hexagons, and are 
larger than elsewhere : the tail is clad with transverse series of oblong siibquadrangular 
scales, those of its sides a little carinatud, and the inferior scarcely exceeding them 
in size ; along the ridge of the tail is a double serrated crest of laterally triangular 
scales, more strongly developed than m cither of the following species: the under 
surface of the neck, breast, and inside of the limbs, are clad with rounded oval scales, 
and the belly vvitli transverse series of others having an elongate subquadrangiilar 
form. The colour of this specimen is greenhh olivc-browii on tlie upper parts, very 
prettily and uniformly marbled with meandering lines of black scales, this black 
being nearly as broad as the intervals of ground-colour left between its courses : the 
head inclines to yellowish green, and has the black markings large and bolder; and 
the extremity of the tail is similar in hue, having the markings gradually fewer till 
they disappear: the under-parLs are whitish, deeply tinged with j ellowish-groen on 
the neck, which is marbled as on the upper-parts, only that the lines are broken or 
not continuous ; and the breast and belly are merely spotted with black, though the 
whitish scales arc also minutely freckled W'ith the same, the markings on the under 
surface of the tail being less defined. A constant character of this species is to have a 
black streak proceeding backward from the eye, which is broader and more developeil 
than in tKc following species; and the toes have each a distinct yellow streak along 
their upper surface. Of various young Varani which we possess in spirits, there is 
only one which 1 incline tt* refer, with some hesitation, to the present species, the princi- 
pal objection being that its claws do not appear to be proportionally large enough: the 
situation of the nostrils and proportion of the superorbital bones are, however, the 
same, and 1 can perceive no characteristic difference in the scaling ; but the markings 
are more different, appearing on the upper parts of this one as irregular transverse series 
of pale yellowish-olive spots— each occupying three or four scales— on a dusky ground- 
tint, while beneath the colour is almost uniform yellowish, having transverse narrow 
dusky streaks on the throat and neck, and others extending downwards from the sides, 
but interrupted along the middle, where are only a few scattered specks ; the under 
surface of tho tail being altogether without markings.*' 

‘2. V, PicquQtiif Dumcril and Bibroii. The specimen sent of this reptile, measures 
thirty-two inches in length, of which the tail is seventeen inches, being deficient of 
about an inch and a half of its extremity ; from muzzle to orifice of ear is two 
inches and a half, and the nostrils arc only half an inch distant from the former, 
being placed considerably more -forward than in the preceding species; length of 
fore-limb to end of middle claw four inches and three-quarters, and of hind-limb to end 
of longest claw five inches and a quarter, the toes being comparatively very short, 
and the claws, especially the posterior, small for a Varanus, The head is covered 
with small polygonal plates, and the scales ol the body are considerably larger than in 
either of the others, their form an elongate oval and much.cariuatcd, but becoming 
circular tow'ards the occiput, where especially they are much larger than in the 
preceding species. The tail is more compressed towards its base than in V. Benga- 
lensU\ yd also less attenuated or drawn out at the tip ; the double serrature of its upper 
ridge is less strongly marked, and its scales are smaller and much narrower or more 
elongate, being also but little larger on its under surface than on tlie sides : those 
on the under part of the neck are nearly circular, becoming more oval tow'ards and 
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upon the breast, while those of the belly are of the usual oblong-qua<lrangulate form. 
The general colour is yellowish olive-green above, irregularly banded with reddish- 
brown having dusky margins, which latter throw out lines arr(),s.s the greenish, so ns to 
separate this into large round spots ; these markings, however, are not very strikingly 
conspicuous : the tail is barred with successive pairs of transverse dusky bands, 
enclosing somewhat rufous brown interspaces ; and the uinicr-parts are pale and spot- 
less, inclining much to yellowish -green on the belly, and having a few very faint dusky 
bars across the neck: above, the neck is uniform-brown, and the crown darker; there 
is a narrow streak of blackish behind each eye; the fore-limbs are sulphur-yellow, ami 
the hinder coloured like the back and fail. Of several young which wc possess in 
spirits, the largest measures nineteen inches, of which the tail is ten indies and a hajf; 
general colour similar to the last, but much paler, and h'gs green (the latter, how^-ver, 
may have faded), the dusky cross-band^ undornnath the neck are more distinct, the 
head and neck above arc very pale, and the darker colour — though less deep than 
in the preceding- is more predominant on the back, so as to leave only a series of 
irregular whitish cross-bands. Another ten inches and threa-quarters long, with the 
tail five inches and a half, is inleimcdiatc in its markings to the two preceding, hut 
much darker than cither; the cross-bars beneath its neck arc very distinct, and there 
are others descending from the sides of the body, but interrupted along the middle of 
the under -parts, which lines are considerably loss di.stinct in the last specimen, and 
but just visible in the large one. Still smaller e.xamplcs,^ut six inches and three- 
quarters long, of which the tail measures three inches and a half, are more like the 
large one, but differ in having their markings well brought out and brightly con- 
trasted ; one has alternate broad and naA'Ow cross-bands of pale gveenifth more or 
less divided into spots; and another has the same kind of bands less regular, both these 
having also the nape pale greenish, and banded with dusky-brown, which is 
broadest at the median lino. If, is clear that the particular markings of each indivi- 
dual specimen arc permanent fur life, as regards disposition, but become gradually 
indistinct, and more or less effaced, with age ; the dark, which at first appear of uni- 
form tint changing to brown wli^-e broad, leaving dusky edgings only ; wdiile different 
specimens varj at all ages considerably from each other, and arc pale or dark, verj 
probably according to the soil on wdiich they inhabit.* 

'I’he Picguoiii i.s remarkable for its comparatively short to('s and small idaws, 
and for the strong yellowish tinge which prevails more or loss on its olive-grecn ground- 
tint. M. M. Dumeril and Bibron remark that they have every reason to believe that 
the Monitor flavescbus figured by Hardwicke and Gray represents this species, al- 
though the scales are not shewn to be carinated, which, however, may have heiui an 
omission of the draughtsman ; and accordingly they have im liulcd that denomination 
as a synonym, but without stating that the name PieguotU had heim publi.shed prior 
to that of Descent, which latter appears in the * Zoological .Tonrnal,’ III, ‘220. There 
certainly can be no doubt of the correctness of ihis identilieatioii. 

3. V, hinotatuSy Dumcnl and Bibron. The example sent of this species measures 
four feet and a quarter in length, of which the tail is thirty-one inches, thus cxcced- 

T have since obtained other adults of t)ii.s species, but none so large as that of which the 
dimensions are above given. They vary considerably in their markings, and in some tbo riirmis 
brown colour prcdoininatos over the usually prevailing olivc-grocii. In nil the fribv, the colours 
of the Jiving .oiinial arc much brought out b\ putting it into w.itor 
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ing, by more than half, the agfgrcgate of the head, neck, and body : the head mea- 
sures nearly four inches to auditory orifice, and two inches from eye to muzzle, the 
anterior margin of the nostrils being within half an inch of the tip of the latter : length 
of fure-limb to end of middle claw seven inches, and of hinder to end of longest claw nine 
inches ; the toes well developed, and furnished with large claws, though inferior in size 
to those of F. Bengalensis.* The head of this species is much more elongated than in 
either of the others, and has a curvilinear series of eight broad transverse scales above 
each orbit, conspicuously developed, while in the others the corresponding plates 
must be sought for to be observed : the auditory orifice is broad and open. The scales 
of the upper parts resemble those of the last species in form, being oval and much 
carinated, but their size is much smaller, especially upon the nape and towards the 
occiput ; on the sides of the tail they are small and oblong-quadrangulatc, and on the 
under surface of the tail they are very much larger, a particular in which this species 
differs from both the preceding : they are of an oval shape upon the throat, breast, and 
inside of the limbs, inclining to circular on the latter ; and upon the belly they near- 
ly resemble those of the under surface of the tail. This fine specimen has black 
scales with whitish intervals on the upper parts, and is banded across the body with 
several distant rows of white rings ; immediately behind the scapulars the first of 
these rows is less distinct, forming merely an obscure broad whitish band, anterior to 
which a broad longitudinal black streak proceeds backward from above each fore- 
limb, surmounted by a wlhtish one, not conspicuously developed in this specimen, but 
which is usually well marked, and from it is derived the spocific name which the rep- 
tile bears ; the anterior limbs have a W'hite spot on each scale, in addition to which 
the hind -limbs have scattered wholly white scales, imparting a speckled appearance : 
the under-parts are dull white, with incipient dark stripes from the sides of the body, 
and the throat and under surface of the neck arc speckled with black, having besides a 
series of V-like cross-streaks pointing forwards ; tail minutely mottled black and 
whitish, with broad bars of the former, indistinct for the basal two-thirds, and the rest 
successively blacker to the end. Another specimen, of similar size, which wo possess 
as a skin, differs only in having no markings undernefth the neck, the black bands are 
less distinct on the tail, and the transverse rows of pale rings on the body less conspi- 
cuous : in this the lateral pale shoulder-streaks arc but just visible, and varieties of 
this Species have been met with altogether black* We do not possess examples of the 
young. H 

1 kept the specimen of F. hinotatus here described alive for some days, chain- 
od to a tree, which occasioned me to notice that it climbed the trunk with facility, 
and I also observed that its regular mode of defending itself was by slapping smartly 
with the tail, for which purpose it turned itself with the tail towards any one who an- 
noyed it : but 1 make no doubt that, like other lizards, it would also bite if it had 
the opportunity, when the compressive force of its jaws would render its small teeth 
of some efficacy as a weapon. 

A fourth Indian species of this genus already described, and which is common to 
Bengal, Siam, and the Malay countries, is the F. nebulosus of M. M, Dumeril 

" The larger of two specimons since obtained, measured sixty-one inches in total length, of 
which tlic tail occupied thirty-four inches ; from muzzle to auditory orifice four inches and 
a half ; and lengtli of hind-limb, to the tip of claw of longest toe, ten inches and three-quortors. 
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and Bibron ; beings stated to be one of those wherein the muzzle is most pointed. Ac- 
cordingly, this is at once a distinction which separates from it a small specimen in 
the Society’s Museum, which appears to be of an undescribed species, and I shall 
therefore venture to designate it V. Btbronii. It is remarkable for the great length 
of its tail, but in other respects is nearly allied to V. Bengalensis : its naral apertures 
are situate as in that species, but the head is less flat, aud a peculiar character con- 
sists in a group of central plates between the eyes, which are considerably less mi- 
nute than the remainder of those upon the head. Length of the specimen twenty 
inches and a quarter, of which the tail measures thirteen inches, being very much 
drawn out at the end; at base it is perfectly cylindrical for about two inches, when the 
double serrated crest commences, which is not so strongly marked as in V. Bengojkn^ 
siSt th<^ tail becoming thence more compressed to its extremity. General colour 
bright olive-brown, marked all over the body with longitudinal rows of alternately 
larger and smaller angular black spots ; head tinged with yellow, and marked with a 
dark ring surrounding the group of larger scales between the^ eyes, behind which is a 
dark semi-circle pointing backwards, then another ring, flanked by a lateral black 
line along each side; the usual dark mark behind each eye, but narrow, and 
continued along the side of the neck; fore-limbs mottled with brown, olive, and 
yellow, having a streak of the last along each toe ; the hind limbs and also the flanks 
shewing scattered pale yellow spots, which are surrounded by dusky -brown forming 
ocelli ; tail indistinctly mottled, and yellowish for its terminal two-flfths, beneath, and 
the rest of the lower parts, also yellowish, irregularly marked with brown, the neck 
banded with dusky underneath, and between eachfOf the bands a transverse row of 
spots. The specimen thus described is preserved in spilth and 1 find that wo have 
also a stuffed skin, which appears to be referrible to ttmume. This was received 
from Madras, and confiding in the judgment of an eminent Zoological acquaintance 
who has much studied the Indian ReptUiaf I referred it to V, hinotatus in my first 
Report to the Society. The length of this is twenty-three inches, of which the tail 
measures thirteen inches, but the neck is made rather longer than it ought to be. 
Colour above dusky brown-blact, relieved with a few scattered inconspicuous whitish 
scales; beneath yellowish-white, mottled with spots and specks of dusky except under 
the tail, while tlie fore-neck is greyish and rather more densely mottled : the group of 
larger scales between the orbits is paler than the rest; and on the flanks and thighs 
ore scattered ocelli as in the other specimen. 1 have little doubt that this is the 
species which I observed to be brought in considerable numbers to the bazar at 
Madras, being much qaten there by the natives; but 1 hope soon to receive some 
large specimens from tha^ locality, which will determine the question. 1 certainly 
remember to have particularly noticed the great length of tail in the Madras species, 
by means of knotting which round the limbs the dealers disabled them from running 
away. 

A species of Varanus, additional to those described in the very excellent work of 
M. M. Dumeril and Bibron, was obtained in the island of Mindanodo by Mr. 
Cuming, and is described as V. Cumingi by Mr. Martin in Proc. Zool. Soc. for 1838, 
p. 69 ; and in the same work for 1831, p. 137, is a notice of the anatomy of a Varanua 
by the same author, which had lived for some time in London at the gardens of the 
Zoological Society. 
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By Mr. Piddington, wc have been favored with a male epecimen, and by our Se- 
cretary with a female, of an Agama common in the neighbourhood, appertaining to 
the subdivision CaloteSf being probably the C. Tiedmanit Kaup, IsiSt XX, t. 8, as 
quoted in Gray’s Synopsis JReptilium appended to the 9th Volume of Griffith’s 

Animal Kingdom*, where the following synonymes are attached, Agama versico- 

loTt Uaudin, t. 44, A.Jlavigularis» Daudin, and A. Indicot Gray. This species averages 
fifteen inches in length, whereof the tail exceeds eleven inches and a half; the longi- 
tudinal scries of vertical scales forming its nuchal crest are tolerably elevated, those 
along the back are much smaller, and at the base of the tail they arc nearly obsolete ; 
there is also another scries above each ear, divided into two groups, each of which has 
a' single pointed scale longer than the rest. Colour changeable, but usually vivid- 
green, more or less tinged with yellowish, especially on the sides; beneath, Whitish, 
the throat of the male often bright red : the markings also vary, but when w'ell brought 
out consist of a row of large quadrangular spots along the back, changing from 
yellowish-brown more or less black-edged to wholly black, and a similar row along 
each side, between which and the former the ground-tint forms in some a pale band. 
The very lung tail of this beautiful little animal is commonly raised to curve over tbo 
back. ‘%lt is the liveliest by far,” remarks Mr, Torrens, ” of the Lizard tribe that 
I ever saw ; its motion is a most rapid darting run for from six to twelve yards, stand- 
ing high on the fore-legs, and carrying iU head singularly erect ; it then comes to 
a dead stop, and remains motionless with the head erect for sometimes a minute and a 
half, when the rapid motion is resumed to be succeeded by a similar halt: it is very 
active, leaping from the ground|iUpon shrubs, and its demeanour is markedly viva- 
cious. This specimen watched for some weeks : it frequented a flower-pot 

opposite my dressing rodnPmd seemed to harbour under a particular shrub.” 

Out Museum contains also a single example of a species closely allied, but nearly 
as large again, with the nuchal and dorsal crests more developed ; this I presume 
to be C. ophiomachus, Kaup, v. Lacerta calotes of Seba and Linnocus, whereof the 
colour should be brilliant blue, but the fine tints of these animals wholly fade in 
specimens consigned to spirits. 

From J. Baker Esq., Civil Surgeon of Noacolly (Bullooah), near Calcutta, has 
been received a species of Trigonocephalus, stated by him to be of rare occurrence, at 
least in this district. It appears to be nearly allied to Tr. erythrurns, Cantor, 
P. Z. S,, 1839, p. 31, (which also is indigenous to the Gangetic delta,) having the 
same number of abdominal plates and subcaudal scutellae ; but the tail has merely 
a very faint reddish tinge, and there is no black serrated line enclosing the abdominal 
plates. Length thirty-two inches, of which the tail, posterior to the vent, measures 
fuur inches and three quarters. Colour wholly dark grass-green above, beneath green- 
ish while, the tint deepening towards the vent and along the under surface of the tail ; 
sides of upper lip, and below ears, bluish ; and wholly without markings, through the 
lateral row of scales bordering the abdominal plates are lighter-green than those above 
them, and may form a line more or less defined in younger specimens. 

The only additional examples of this genus we possess consist of two small and pro- 
bably young specimens, nearly allied to each other and to the above, and possessing 
the same number of abdominal plates. One, measuring twenty-three inches and a half, 
of wbich the tail is four inches and a half, and consequently longer in proportion than 
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that of the preceding species, is wholly of a leaden-blue colour above, with whitish 
under-parts; no lateral line ; a remarkable (though probably merely individual) dis- 
tinction consisting in four or five of the plates immediately anterior to the vent tending 
to assume the divided form of those of the tail, being in fact more or less divided and 
oblique. The other specimen is twenty inches and a half long, with tail four inches 
and a quarter; and is also leaden-blue above, and whitish gradually more suffused 
with blue for the first third of its under surface, the rest uniformly bluish and deepen- 
ing to under the tail : it has also a narrow yellowish-white lateral line commencing 
under the eye and continued for its whole length. This is allied to the Bodroo Pam 
of Ilusseirs * Indian Serpents^ plate IX., as indeed are the others also, and like- 
wise to the Tr. purpureo-macutatus figured by Hardwickc and Gray. 

From Dr. Thomson, who has already favored us with a highly intcrestin|;^ox 
of insects from Afghanistan, 1 have now to record the donations of a mounted human 
skeleton (that of an Englishman), excellently prepared and set up, and of an ex- 
tensive collection of insects, filling 21 gloss-fronted cases exceeding a foot square, 
and of which the contents of 18, consisting of the orders ^generally, wore obtained 
in the vicinity of Agra, while the remaining 3 are filled with Himalayan Lejndoptera. 
This fine collection has arrived in most satisfactory condition, and constitutes, of 
course, a very important accession to our entomological cabinet, (the previous extent 
of which is briefly noticed at p. 604,) albeit a greater community of species occurs 
than would perhaps he anlicipated in the entomology of the neighbourhoods of Agra 
and Calcutta. 

Our esteemed contributor, Roht. Ince, Esq., has favored us with some speeimoos of 
a small Weevil known as the Mango Beetle, which prevails, as he informs us, *‘in the 
districts of Sylhet, Furreedpore, Dacca, Tipperah, Backergunge, and half Jessorc — but 
strange to say, our own mangoes which, in 1835, 1 brought as grafts from Santi- 
pore, and planted in a pucka terrace with a wall round, are quite free from them ; 
however, there is no accounting for them, for on enquiry it appears that frequently 
with two trees planted close to each other, the one has the insect and the other not.” 

1 have not the means of determining the genus of these insects which are found in all 
stages within the fruit of the Mango. 

A fine Hawkmoth, of the genus Sphinx^ has been presented to the Society by Mr. 
Borradaile. The only bird with which we have been favored since the last Meeting 
is a skin of Cryptonyx coronatus^ from Captain Maclcod. 

In this class, 1 have also little to report on os concerns our own collecting. For a 
long while, in consequence of the heavy rains, not any were brought to the bazars, and 
the only rare species to the neighbourhood, which has been procured, is a fine male 
of Oxylophus Coromandus. Due progress has, however, been made in mounting 
our great accumulation of skins, and 1 have procured fine series of two species of 
Muplectes in addition to the common Weaver-bird, or Eu. Phillipensis. These do not 
appear to have been hitherto distinguished, and the females and young of both may be 
alluded to as Eu. aurinotis by Mr. Swainson, Class. Birds^ 11, 279. 

Eu. PhiUipensiSt'i\kO common fiaya or WeaVer-bird of India generally, as also of 
the Malay countries, does not appear to attain its full colours until the third or fourth 
year. The young aie like the females, and the once moulted males vary much in the 
intensity of the yellow colour upon the head, which in some attains its full brightness. 



872 


Asiatic Society, 


[No. 129. 


while others^ exhibit little more than a yellowish tinge ; aud there is also seldom any 
trace of yellow upon the breast at this age, beyond perhaps a feather or two, the rest 
being light rufous-fulvous, while the isolated yellow feathers alluded to are not new and 
indicative of a moiUt going on. In this state of plumage, great numbers may be now 
(June and July) purchased of the dealers, while no yellow-breasted specimen will be 
found among them; the latter, however, may be procured at the breeding assem- 
blages, though only in a small proportion to the number of birds ; and these again 
differ much in the quantity of yellow exhibited on their under-parts, it being perhaps 
not until the fourth or fifth year, varying in different individuals, that the full amount 
of this colour is thrown out. This species has its yellow paler and much less inclining 
to orange than in the others, which latter, too, are devoid of any upon the breast, and 
the female has no yellow lateral ueckspot nor other trace of this colour, as occurs in 
both the other species. 

Eu. Senyalensis ; Loxia BengaleimSt Lin.: Coccothraitstes chrysocephala, Vie- 
illot: Eu. albirosiris (fj, Swainson. Length five inches and three-quarters, by nine 
inches and a quarter across ; wing from bend two inches and three-quarters, and toil an 
inch and three-quarters. In all states of plumage-thin may be readily distinguished from 
the next sj^ecies by the following characters ; — the rump (and head and neck of the 
female and young) are not uniformly striated with the back and scapularies, but streak- 
less, and the breast also is not marked with numerous longitudinal black streaks, but is 
uniform pale fulvous, witha*1)road black pectoral cross-band more or less developed ; bill 
also more neatly formed, of a glaucous colour, t. e. bluish or pearly white in the adult 
male, whereas in the other it is deep black (as in Eu, PMUipmm), The mature male 
has the crown brilliant golden-yellow, with a slight inclination to flame-colour ; back 
nearly streakless, and in one specimen dusky-blackish, while the rump is plain dingy 
grey-brown ; a very broad black bond crosses the breast, and the throat is white, and ear- 
cuverts and sides of the neck suffused with dusky. Another specimen is generally paler, 
and has the throat, car-coverts, and sides of the neck, pure white, with a tinge of yellow 
beneath each eye ; the pectoral band is likewise interrupted in the middle, and considera- 
bly less broad than in the preceding. An old female h&s the pectoral band entire, but 
somewhat narrow; the crown strcakless dusky-brown, slightly tinged with yellow; a 
bright yellow spot on each side of the neck, beyond the ear-coverts; superorbital streak 
of the same, paling towards the occiput, and throat deeply tinged with yellow, which 
forms a sort of moustache-streak on each side, irides of all dark, and legs dusky flesh- 
colour. These are the only adults 1 have seen, among multitudes of the young in 
(presumed) second plumage. The latter were first brought to the bazar early in 
May, when great numbers were to be seen, idl very similar, ancf such as I have kept 
alive from that time have as yet undergone no alteration : tlioir feathers were worn, 
occasioning the black pectoral streak to appear conspicuously in all ; whereas in an- 
other large quantity of these birds recently brought, and from among which 1 select- 
ed the adults, this pectoral streak was^more or less concealed by terminal edgings to 
the feathers, of the some pale fulvescent hue as the rest of the under parts : in other 
respects all resembled the adult female, but the newly moulted birds have generally 
the eye-streak, neck-spot, and throat of a brighter yellow, than when this plumage 
becumcB worn : bill flesh-coloured. Dr. McClelland, to whom I'^shewed both this 
and the next species, is disposed to doubt whether either of them occurs in Bengal ; 
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and whence the dealers ore supplied with them 1 cannot satisfactorily assert, as they 
pass from hand to hand among them, and the statements of such people, concerning 
what they do not in the loast interest themselves about, are not trustworthy. It is even 
a common practice with them to pass whatever they can off as Cljiinese, thereby, it 
would seem, thinking to enhance its marketable value.* However, there are specimens 
of the next species among those collected by the late Sir A- Burnes in the Western 
country ; and Mr. Jerdon notices the present one, remarking, however, that he had 
not himself met with it, ** but finds it recorded in Mr. Elliot’s notes, as found occasi- 
onally in the Southern Mahratta country. That gentleman says that, * the male has 
the yellow crown only in the breeding season. At other times ^nly eye-brow and 
ear-spot arc yellow. Their nests, though similar, are smaller than those of the com- 
mon Baya, and have two chambers. Habits the same as those of the Baya.* It ^11 
be seen that I differ in opinion from Mr. Elliot regarding the phases of plumage of 
these birds, which seem to depend on age and not on season. 

Eu. striatui\ nobis, n. s ? Size of the last, or a trifle larger, having a black mesial 
stripe on each feather of the breast and flanks ; the rump (aufl head and neck of the 
female) uniformly striated with the back and scapnlaries; neck, throat, and cheeks, of 
the male, dusky-black ; and bill deep black, that of the female yellowish hom-colour. 
Crown of thl male brilliant golden-yellow, and black generally predominates on the 
upper-parts, which are much more streaky than in the adults of the preceding species. 
The female is very similar to the young of Eu. Benffalensh in newly acquired second 
plumage, having the same yellow superorbiial streak and neck-spot, more or less bright; 
and the under-parts are usually tinged with yellow, but are readily distinguish^v 
(like the crown and rump) by their streakiness. These birds have lately been sold 
in great numbers by the dealers, mingled with the preceding species, and it is remark- 
able that all of this kind have been in fully adult plumage, the males at least having 
the orown very brilliant yellow, as indeed have some of the young males of Eu. 
Phillipensis. It may be, therefore, that the mature plumage of this one is assumed at 
the first moult.f 

1 have the honor to be, 

* Sir, 

Yours obediently, 

Eu. Blyth. 

Report oftke Curator Museum Economic Geology^ for the month of July 184‘Z, 

Museum Economic peology , — We have to announce hero the arrival of three boxes 
of specimens from England, procured for us by Captain Tremenheerc. The letter ac- 
companying them, of which copy is transmitted by Government, is as follows : — 

* Great numbers of small birds are continually brought to Calcutta from Singapore, which taken 
hence Europe, are there regarded as natives of tliis country ; whereas, in truth, many of them do 
not inhabit this region. 

1 I have recently been assured that this species breeds abundantly in the mods, margining 
8omo large tanks, a few miles to the southward of Calcutta: and that Phillipenaut occasion- 
ally resorts to the same situations, in lieu of suspending its beautiful nests to the fronds of 
the fan-leaved palms, as is its usual habit. It is remarkable that the beak of Eu. ainatua becomes 
gradually white after breoding, commencing' at the base, but never bluish-glaucous like that 
of Eu. Bengalenaia. 
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Ko. 141, 

To J. H. Young, Esg. 

Deputy Secretary to the Government of Bengal. 

SiRf — I have ^i^cknowlcdge your letter No. 123 of the 12th ultimo, advisjug. the 
receipt of three boxes addressed to me, to the care of Mr Phillips, Museum of Econo- 
mic Cieology, No. 6, Craig’s Court, Charing Cross, London. 

2nd. In reply, I beg to inform you, that these boxes contain specimens of metallic 
ores, or others, illustrative of metallurgical processes, which are intended for the Mu- 
seum of Economic Geology, established in January 1841, in one of the rooms of the 
Asiatic Society at Calcutta. 

3rd. The Specimens in question, form part of a Collection designed to aid in the 
development of the mineral resources of India, the first portion of which was brought 
out by me at the period above-mentioned, under sanction of the Honourable Court of 
Directors. For its progressive increase, 1 arranged, before leaving England, with 
Sir H. T. De la Beche, F.R.S., &c. &c. Director of the Museum of Economic 
Geology in the Department of Her Majesty's Woods and Forests, for the occasional 
transmission and interchange of specimens of mineral products. 1 was likewise pro- 
mised by gentlemen, connected with mines and maniifacluros in Cornwall, Northum- 
berland, afi'd Wales, several series of specimen? suited to the objects in vi«w. 

4tb. It was arranged that these boxes of specimens, when ready, should be forward- 
ed to the care of the Guroctor, Mr. Phillips, of the London Museum of Economic 
Geology, from whence they were to be forwarded to Calcutta by the proper authoii- 

* at the India House, who had instructions from the Court of Directors to that 
ct. 

5th. Any boxes therefore tliat may in future arrive, addressed in a similar manner 
to those which are the subject of this letter, may, unless marked ** Private,** he trans- 
ferred at once to the Government Museum, of Economic Geology at the rooms of the 
Asiatic Society. 

I have the honor to be &c. 

(Signed,) G. B.^rREMENUKEns, Captain, 
Executive Engr, Tenasserim Prove. 

Revenue Department^ the *lQtk June^ 1842. 

(A true Copy.) Fred. Jas. Halliday, 
Moulmatn, 19^A April, 1842. Secretary to the Govt, of Bengal. 

The contents of the boxes arc as follows a 
One box ores of copper, &c. copper and tin witli other minerals as fluor spar, 
&c, indicating the modes of occurrence of the ore in the veins. 

One box larger specimens, mostly duplicates of the foregoing. 

One box coal, from- the Newca.stle coal-field. 

We have also received from Major Ouseley, Agent to the Governor General, N. W. 
frontier, specimens of gold and gold dust from the Brahminy river ; 

Specimens of Garnets from the Bora Sombur, a tributary from the South to the 
Mahanuddee ; 

And of iUL ore of lead and antimony, with the matrix in which it occurs from 
near HazaTcubaugU. 
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The last mineral is under examination, and will be duly reported on. 

From J. H. Batten, £sq. C. S. an assortment of ores of iron, copper, lead, &c. from 
Kemaon, have just arrived while I am writings. These will also be noticed in more 
detail in the next report. 

Geology and Mineralogy,~^l have the pleasure of congratulati^^he Society upon 
the recovery of Captain Herbert’s Geological Map, as will appear from the following 
letter, in reply to that addressed by our Secretary to Government. 

No. 582. 

To H. Torrens, Esq. 

Secretary to the Asiatic Society.^’ 

General Department. 

Sir, — In reply to your letter dated the 1st instant, I am directed to acquaint you, for 
the information of the Committee of Papers of the Asiatic Society, that Captain Her- 
bert’s Geological Map, and the twelve colored Views of mouptain scenery, referred to 
by the Committee, were forwarded to the India House, under date the 1st February 
1827, and that an application will be made to the Hon’ble the Court of Direetora for 
copies of the Map and Views, for preservation in the Astatic Society’s f^oms with 
the MS. lieport recently recovered. 1 am, Sir, 

Your obdUient servant, 

G. A. Bushby, 

Secretary to the Government of Indi 

Council Chamber t the 20tA July^ 1842. 

We have thus succeeded, 1 trust, in a public service of no small importance to the 
cause of science, which 1 doubt not will be fully appreciated by Geologists in Europe, 
to whom the remarkable phosnomena presented by the formations of India, are of the 
very highest interest. 

1 am happy also in being ^le to announce, that there is every probability of the 
recovery of the Catalogue of Capt. Pemberton's valuable Bootau specimens, alluded 
to in a former report; for in a reply received from Capt. Bloke, now at Sepree, who 
commanded the Escort, he describes so distinctly the book in which the notes wore 
kept, that there is little doubt it will be found amongst his papers. General Macleod 
has again been written to on the subject, and 1 need not add, that we are certain of 
his most zealous assistance in all things. Capt. Blake’s reply is as follows 

* SeepreCt 1th July, 1842. 

My dear Sir,— I have had the pleasure to receive your letter of the 2l8t ultimo, 
T^arding the Geological specimens handed to you by Col. McLeod. I extremely 
re^et, that 1 have no clue whatever by which you would be able to assign localities 
to the different specimens. Pemberton used to put down in a note book (with a parch- 
ment cover which you may perhaps yet find) whenever he picked up, or broke off a 
specimen, its locality, numbered it, the dip of strata if we happened to be amongst 
stratified rocks, and whatever other information he thought useful. The loss of the 
book vexes me much, for my esteemed friend took an infinity of trouble to make every 
information regarding the unknown land of Bhootan as full as possible. 1 was hurried 

5 V 
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away from Calcutta at so short a notice, that I had not time to fill in a Section of 
Bhootan, (which 1 had prepared on a large scale,) so as to shew the Geology through- 
out every mile. This outline i left with Pemberton, who gives it on a smaller scale in 
his printed repcflKut he may have filled up the one he got from me ; if you have the 
luck to get it, ^^h trouble will be saved you. In Pemberton’s Report there is a 
Synoptical Table, showing, amongst other things, the Geology of every stage, which will 
enable you to lay out the specimens not far from the truth, but it is not of course 
altogether satisfactory. Regretting extremely my inability to give you the required 
information, 1 remain, 

Very faithfully your’s, 

M. T. Blake. 

1 have been also engaged in examining five volumes of Dr. Voysey’s Journals. 
My report on them is partly stated in my letter of the 19th instant, addressed 
to our Secretary, and with the approbation of the Honorable the President, Go- 
vernment has been addressed as therein recommended ; and when I add that Dr. 
Voysey’s whole time may be said to have been spent in crossing and recrossing the 
vast field of the trap formation from the Kistua to the Gauges, and from Cuttack to 
Bombay, ;ioting day by day his acute and able remarks on it, it will be conceived with 
what interest these will be read in Europe, and how much they may contribute to 
advance our knowledge the Geology of India. Our Secretary has authorised me 
to employ a Copyist for the purpose of extracting the geological and mineralogical 
-^-“tails, (which require to be separated from various others with which they are mix- 
for the purpose of publication in the Journal, and 1 hope also to recover from 
'Imr neglected stores, some of the series of specimens to which the Journal refers. 

30rA July, 1842. H. Piddington, 

Curator Museum Economic Geology, 

Tor the contributions and jiresentations, the thanks of the Society were accorded. 


Proceedings of the Asiatic Society. 

(Friday Evening, 2d September, 1842.J. 

The Haii’ble H. T. Prinsef, Esq. President, in the chair. 

Messrs. James Mackenzie and A. S. Gladstone, proposed at the last 
Meeting, were ballotted for, and unanimously elected Members of the 
Society. 

Ordered — ^That the usual communication of their election be made to 
Messrs. Macrsnztb and Gladstone, and that they be furnished with the 
rules of the Society for their guidance. 
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The Secretary aubmita in Persian and Oordoo MS. the work entitled 
** Tareekh-i-Nadrec,” proposed to be printed. The Secretary stated, that he 
had taken every care to procure the best MS. for collation jj^e had sent for 
the purpose to Lucknow, and had received thence, amHpin other parts 
of the country, nine MS. some of them having the character of groat 
correctness. These MS. would be collated by Molvee Gholam Ukbar, 
Persian Librarian to the Society, with the aid of some native friends of 
the Secretary, who after careful perusal of the MS. produced by the 
collation, would submit it for approval to the Hon’ble the President. Or- 
dered accordingly. , 

Ordered — That tlie Librarian of the Society be directed, with the aid^ :>f 
Readers, to prepare a List of the Readings of the Books, vol. 1 to 8. 

Library. 

i 

The following Books wore presented ; — 

Boiiks received fw the I library of the Amiie Society , for the Meeting on the 184iS. 

The Edinburgh New Philosophical Journal, by Frofesbor Jameson, No. 64. 

Edinburgh, 1842, from the Editor. • 

Minutes of the Committee of Council on Education. Loudon, 1811, from tiQvt, 
Reports on the training of Pauper Children. London, 1841, from Govt, ^ 
Naturalist’s Library.^Ornithology, Vol. Xll* Biiti&h Birds. (Purchabed ) 

■ — ——.—Entomology, Vol. VII. Foreign Moths. (Ditto.) 

Lyell’s Principles of Geology, sixth edition* London, 1B40, 3 vols. (Ditto.) 
Meirat-ul-Janaun, Maroof Tarikh-ia-pha-i, l vol. 

The Calcutta Literary Gleaner, Vol. I, No. VII. Sept. 1848, from the Editor. 
Oriental Christian Spectatojl^ June 1848, second scries. Vol. 3d, No. 6, from the 
Editor. 

Journal of the Bombay Branch of the Royal Asiatic Society, January 1848, No. 3, 
from the Society. 

The Report of the British Association for the advancement of Science, for 1841. 

London, 1848, one vol. from the Association. 

The Trials of P. and M. Wallace. London, 1841, one vol. from A. Rooliis, Ebo. 
Yarreirb History o8 British Birds. ].ondon, 1848, Vol. 111. pi. 89, puichabod. 
London, Edinburgh and Dublin Philosophical Magazine and .) oumul of Science. 

Vol. XX, Nos, 129 and 131, purchased. 
kh e Annals and Magazine of Natural History, Vol. IX, No. 67, purchased, 

Hoyle on the Production of isinglass along the Coast of India London, 1848. 
Two Copies, from the Author, P. 

Hesychii Glossographi discipulus. Edidit B. Kapitar. Vindobou<e, 1840. 

Wilson’s Translations of the Vishnu Furana, London, 1840, i vol. fiom the 
Author. 

A Bengalee Pottoe MS. from 
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Read following letter from Professor Wilson of 2d July, 1842. 

To H. Ton BENS, Ebq. 

Secretary f Asiatic Society rf Betigal, 

Dear Sir India House, 2d July, 3.8M. 

The Society 'will probably have been apprised by Messrs. Allan and Co. that the 
bust of Dr. Mill has been sent by them to Calcutta by my desire. I hope it will 
arrive in safety ; it is one of the most successful of the late Sir '1'. Chantrcy*g works. 
The change from a picture to a bust, agreeably to the Society’s instructions, involved 
an ezpence exceeding that for which provision had been originally made. t£lSO 
had been remitted by Mr. J. Prinsep to Messrs. Morris and Provost to await Dr, 
Mill’s order, but Sir T. Chantrey’s charge, as the Society is aware, was 200 guineas. 
I have paid the balance ^30 to his executors, from the ^200 in my hands on 
account of Mr. Frinsep’s bust, as the whole sum will not 1 expect be required for 
the latter. 

Little progress had been made in Mr. Prinsep’sbustat the time of Sir T. Chantrey’s 
death, and the executors were willing to transfer the model for completion to Mr. 
Weekes. ' I delayed, however, giving authority to Mr. Weekes to proceed until 
the model should have been seen by Sir £. Ryan and Mr. Wm. Prinsep, as they 
were expected in England."' They have now seen the model, and suggested various 
.^Imtions ; and in fact, Mr. Weekes has made an entirely new model, under Mr. 

pPiinBep’s guidance. He and Sir Edward Ryan have both expressed their appro- 
bation of the model, and their favourable opinion of Mr. Weekes’s talents, and 1 
shall therefore direct him to complete the bust without delay. His terms are lower 
than Sir T. Chantrey’s, and 1 hope therefore to be able to discharge them from 
the money of the Society in my hands, notwithstanding the deductions on account 
of the bust of Dr. Mill. There may be perhaps a surplus, and in that case it may 
be advisable to provide a set of Pedestals of Scagliok , or imitation marble, for the 
Society’s busts ; but for this 1 shall require further authority, as well as information 
of the height and diameter of the Pedestals, should the Society think it desirable to 
have them sent out. 1 am. Dear Sir, 

Yours truly, 

H. H. Wilson. 

The proposal of the Professor to provide a set of Podestals of Scagliolat 
or imitation marble, for the Society’s Busts, with the surplus fund in his 
hand was declined, pedestals having been already provided. jjja 

Read following letter from Captain R. Wroughton of 27th AugnUP 
1842 

To the Secretary of the Asiatic Society, ^c. Sse, Calcutta^ 

Chunar, 27th August, 1842. 

Dear Sir, 

1 beg to inform you, that I have placed under the care of Mr. Digney, proceeding 
to Calcutta, the three followbg specimens of Natural History, which, perhaps you 
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will do me the favor to present to the Museum of the Asiatic Society, in my 


ist. The skin of a female Gour or Bison of the rocky forests, bounding the basal- 
tic table land of the Nagpoor State, and killed by my people||P||r Umurkuntuk, 
the source of the Nerbudda river, in the month of April last. 

$nd. The skin of a common Crocodile, killed near the Soane river, south of Mir- 
zapoor. 

Srd. The nest of a species of Vespa Crabro. I'his insect is indigenous to the 
forests of the basaltic table land confining the Nerbudda river at its source. 1 never 
saw the insect myself, because 1 only reached that part of the country in March 
last, at which time it appears, they usually leave their nests, and return to then^/at 
the commencement of the rains. 1 am in hopes 1 shall be able to secure and send to 
the Museum some of the Hornets preserved in spirits, and for whicli I have written. 

By this time 1 had hoped that I should have been able to forward some other 
specimens of Natural History, peculiar to the interesting couptry about Umurkuntuk, 
but unfortunately the Rev. Mr. Loesch of the Berlin Mission, who located himself 
with five German artizans, near XJmurktintuk in March last, with the express 
object of winning over the wild ** Goands,’* to settled habits, the useful arts, and 
the advantages of civilized life, and though last not least to the inestimable bless- 
ings of mental culture and pure religion ; has, 1 grieve to say, with the whole of his 
companions been carried off by Cholera, which has for some mouths past bem^ 
depopulating that country ! Mr. Loesch and his friends promised me much 
sistance, which we are now deprived of. 

It so happens, that the skins have been not only injured in the preparation, but 
Otherwise by friction. I regret this, hut accidents of the kind are unavoidable when 
quadrupeds or other large animals are skinned by ignorant people. In addition to 
this, the difficulty of conveying weighty specimens great distances over rugged and 
almost untraversed tracts, renoftrs it impossible to pack them in such a way, as to 
preclude their injury daring the transit from one place to another. 1 beg to subscribe 
myself, Dear Sir, 

Yours very faithfully, 

RoBT. WnOUGHTON, 

Captain, 69 lh Regiment N, L 

Ordered — That CSptain Wrouohton be specially thanked for his con- 
tribution and exertions to furnish information. 

Il^ommunicated by H. V. Baylby, Esq. a letter from Baboo Esban 
Chunder Baneijea of the Hoogly College, forwarding a MS., being, as be 
presumed, a correct Genealogical History, in Sanscrit and Hindwi verses, 
of the Nagbongshus of Chota Nagpore, presented to the Baboo while at 
Kishenpore, by L^l Debnath Shahdeo, of Sehag. 

The Secretary reported, that on the examination of the MS. by 
Dr. Roer and the Pundit of the Society, they were found to contain ge- 
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nealogical tables of the Nagbongobur> composed in the Hindee language^ 
but written in Bengalee character. 

Read the folding report from the Curator, Mr. Blyth : — 


Sia,— -Althou^Plhe Ornithological department of our Museum may noyr bo con- 
sidered rich in examples of the species inhabiting Bengal and the Himalaya, it has 
hitherto been extremely deficient' in specimens of those proper to Southern India; 
wherefore it is with much satisfaction that 1 now report on a fine collection of specimens 
from peninsular India, which has recently been presented to us by Mr. Jerdon, and 
which may be regarded as the first instalment of desiderata, from that quarter, 
which Mr. Jerdon is kindly endeavouring to procure for us,* whereof the value, too, 
is enhanced os verifying the actual species described or indicated by that naturalist 
in his ** Catalogue of the Birds of the Peninsula of India,** published in successive 
numbers of the * Madias Journal of Literature and Science,’ from XXIV to XXIX 
inclusive. 

Of Mammalia, are sent 

*Herpestesf ? A M ungoose from the Neilgbierries, allied to (but cer- 

tainly distinct from) Mr. Hodgson*8 H. auropunciata^ J, A, S, V, 23b, identified 
by Mr. (Jgilby as H, Edwardsii : this will shortly be described by Walter Elliot, 
Esq., the author of the excellent ** Catalogue of Mammalia in the Southern Mahratta 
Country,** published in ttft * Madras Journal,* Nos. XXIV and XXV. It is also 
distinct from the allied Malayan U, Javanica, of which Mr. Elliot possesses a speci- 
ji|||||pn, and as 1 can aver from recollection of the living Javanica, 

^^*Sciurus Delesserti ; lately figured and described, as Mr. Jerdon informs me, in 
the * Magasin dc Zoologic.* This animal is allied to the Sc, insigniSy Horsfield, 
figured in the * Zoological Kesearches In Java* of that naturalist, and also to another 
small species, from Boutan, in the Society’s collection, which 1 presume to be un- 
described, and shall therefore venture to designate Sc, Pcmhertonii,X 

* Kemas hylocriust Qgilby, P, Z, S. 1837, p. 81 ; a head with the skin on. 1 have 
been assured by Mr. Elliot that this, and no otherf is the so-called Ibex of Uie 
N eilghierries, noticed by me in a letter published in the ^ Proceedings of the Zoolo- 
gical Society* for 1841, p. 63 : and as, according to that naturalist, its habits are quite 
those of a wild Goat, keeping to the steepest and most inaccessible situations, tlm 
term hylocritu imposed by Mr. Ogilby, under the impression that this animal was 
the Jungle Sheep of Anglo-Indian sportsmen, becomes objectionable as applied to 
iL I have now been long satisfied that the so-termed Jungle Sheep of sportsmen 
refers to the Muntjac, Kakur, or Barking Deer, and a verf intelligible description 
of the latter, as the Jungle Sheep^ is given in a notice of certain of the Mammalia 
of the Tenasserim provinces, in the * Bengal Sporting Magazine* for 1841, p. ^ 
which thus corroborates the information which 1 have received from other qua 
It is remarkable, however, that a rude figure of what certainly appears to be the 
K, hylocrius is contained among the drawings of Gen. Hardwicke bequeathed to the 


* A sccoud large collection of bird-skins has since been received from the same gentleman, 
t Tlic species with an asterisk prefixed are new to tlie Society’s Museum, 

t Vide p. 887. 
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British Museum, labelled Warry-atoo from the Chittagong hills: and I may add, 
that a Netlghicrry specimen of this animal which Mr. Elliot shewed me, at Madras^ 
was 80 much hner than that mounted in the Museum of the Zoological Society, 
with horns so much larger and longer, that if I had not a very pq^ct recollection of 
the latter, in addition to possessing drawings of it, I might perhaps have hesitated 
in identifying them us the same ; the head now scut, however, has the horns about 
equally developed with those on the Zoological Society's specimen. 

The Birds presented consist of 

*AquUa imperialist Temminck, vel Heliacal Savigny; A. clirysaetos of Mr. 
Jordon's Catalogue. 

*Aq. Vindhiamt Franklin, P. Z. S. 1831, p. 114: young. ^ 

*Aq.pennata; Falco pennatuSt KvLci.\ SpizeetusmilvoideStZex^knx: young sdfalo. 

Spiztetus grandis; NisaUus grandis, Hodgson, J. A. S. V, 230; N. niveus, 
Jordon’s Catalogue. 

* Heteropus pemigert Hodgson; Aquila pernigrat Ibid., J. A. S. V, 227; Nisa'dm 
tus f ? ovivorus, Jordon, Supplement to Catalogue, and indicated only in the latter 
as a Black Eagle frequently seen on the summit of the Ncilghicrries: male and 
female, the latter particularly fine. 

^Pemis crisiata : a young male, white beneath,— a female in more advanced plu- 
mage, — and a male still more advanced. 

P, EUiotif Jameson : a female, nearly white below, — aifd a male in more advanced 
plumage. — H.B. 1 feel far from satisfied of the distinctness of these two alleged 
species* 

*lAmn€Btus punctatuSt Jerdon; olim Spizatus punctatuSt Supplement to Catalogue. 

*Buteo lougipes, Jerdon. 

*5. rvjvomtert Jerdon, Supplement. 

B. teesa, Gray and Hardwicke ; Circus teesa^ Franklin ; Astur Hyder, Sykes : an 
adult female and young male. 

*Circtetus aibidus; Falco albidus^ Cuvier, Temminck ; Buteo melanotiSt Jerdon, 
Supplement. • 

Circus Swainsonii, A. Smith ; C. pallidus, Sykes : male. 

paho Juggur, Gray and Hardwicke ; F. Luggur, Jerdon : young female. 

Falco subbuteo, female ; the European Hobby Falcon. In J. A. S. ante, p. 162, 1 
attempted to cast a doubt as to whether the true Hobby inhabited this country, sus- 
pecting that the specimens referred to it had either been females or young of the 
nearly allied F. Aldrovandi, vol sever us^ Horsfield ; but although there can be no 
doubt that the Daijeelfhg male F, Aldrovandi which I there described was correctly 
referred to that species, a more decidedly characterized specimen of the adult subbuteo 
which I killed on the wing very late one evening in the immediate vicinity of 
Calcutta, leads me, after much consideration, to identify not only Mr. Jerdon's 
specimen as specifically the same, but also the two which I described os the female 
and young female of Aldrmanjdd on the occasion cited. The two species must cer- 
tainly bo very intimately allied, and 1 regret that wo do not possess a specimen of 
AldrovandU that might now serve for further comparison, and also that 1 do not know, 
and cannot find a description of the immature plumage of this species, which pro- 
bably approximates very closely indeed to the corresponding garb of F. subbuteo. 
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*F. vespertinus, Lin.; F. rtifipes. Tern.; F, suUMteo, Var. A., Latham, Qen. 
Hist. 1, 121, being the only notice of an Indian specimen which T have met with 
previous to the present instance, which latter relates to that described in J. A. S, XI, 
note to p. 162, a small red-billed Falcon procured upon the Neilghierrics in 
January. « 

*Accipiter minutus ?, Auct; A. Besra^ Elliot and Jerdon : young male. 

*Astur IndicuSt Hodgson, ‘Bengal Sporting Magazine,* * * § 1836, p. 177; A.palum* 
hariuSy Jerdon, Catalogue, vide Supplement to the latter. A typical Goshawk, having 
an occipital crest : young male, and very fine old female* 

•Strix longimetnhriSy Jerdon. 

*Symium Sinense. 

Meseidus Newarensisy Hodgson, As. Res. XIX, 168; Bulaca monticola, Jerdon, 
Supplement : male. 

* Scops castanopterus ? Horsfield.* 

Ketupa Leschenaultii. 

Tephrodomis sylvicola, Jerdon. 

*2)icrunts macrocereus, Vieillot; 2). onnec/an^, Hodgson. f 
D. oeneus, v. muscicapoidesy Hodgson. 

D. retiifer^ Temminck, — MalaharicuSy Gould, cmtateltusy Nobis, ante. Vide p. 
799, ante. 

^Hypsipetes NeilgheriffiisiSy Jerdon. 

Tneophorm ^iitescensy Jerdon. So far as can be judged from the specimen, this 
Joes not appear to differ from TV. JiaveoluSy Gould, P, Z. S. 1836, p. 6.j: 

♦TV. Indicus. 

*Ooldana (G. R. Gray) atriceps ; Brachypteryx atricepSy Jerdon. 

*Myophonus Horsfieldi. 

Petrocincla MmilknsiSy vel Pandoo et Maaly Sykes : male and female. 

^Turdus simillimusy Jerdon; the Ncilghierry Blackbird: male, female, and young. 
♦7. (OreodncUiy Gould, ^ varms (verus)y Horsfield; from the Neilghierries, dde 
Jerdon’s Supplement. ^ 

*7. Wardiiy Jerdon. A remarkably coloured species, from Mysore, connecting 
the Blackbird group with the Oreocincke of Gould. $ Length about eight inches, 
of wing four inches and three-quarters, and tail three inches and three-eighths ; bill 
to fqrehead (through the feathers) an inch and one-eighth, and to gape an inch 
and three-eighths ; tarse an inch : third primary longest, and a little exceeding the 
fourth, second and fifth equal, and first rudimentary. General colour deep black, 

c 

* A small species, procured in the vicinity of Madras. Mr. Jerdon, in a letter which I have 
recently received from him, doubts the propriety of my referring it, hesitatingly, to Sirix ccutanop- 
lera, Horsfield, remarking that Lesson has described the latter, from a Paris specimen, as '.a 
Noctua, and the description does not tally. It is probably a new species, wd will be desoribed as 
such by its discoverer. 

t 1 have since obtained both this and the next spedes in the vicinity of Calcutta, where ^the 
latter is tolerably common in the cool Season, and the former not rare. To the synonymes of D, 
<sneiM(p. 800 ante), add 2). aratue, Stephens (p. 801 ante), 

t Mr. Jerdon, however, to whom 1 have since forwarded a skin of Tr.PaveolWy considers them 
distinct, and 1 cxi>ect to receive other specimens ftrom him of Tr, vireecena. 

§ The T. mollusimna, Nobis, J. A. S. XI, 188, links the Oreocinclo! with the T, mwicue group. 
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WHk «i tftiiiig{»iettOiis wtiitd 6ye-Mre<ik ; all the witig-feathen broadly tipped with 
white, etcept the four first developed printaries, which have more or lees .of their 
outer webs white-edged; under-parts from tihe breast white, tinged with carnedus, 
the plumage of the flanks, however, only tipped with white : under surface of the 
wing marked with white, as in the Oreocincla : the upper tail-coverts are somewhat 
broadly tipped With white, and a tolerably large patch of the same is formed by the 
ends of the smaller wing-feathers : tail having its middle feathers but slightly tipped 
with white, the next largely, and the rest shewing successively more white on their 
inner webs, til I on the outermost the feather is more than half white, being also, 
together with the penultimate, marked on the outer web with white towards the base. 
Bill dusky above and at the tip of the lower mandible, the rest yellowish ; legs y^ 
low. A female specimen. ^ 

*Oarrulaaf cacAinnans; Crateropus cacAinnanSt Jordon. 

Daspomis strititus; Megalurus striatus, Jerdon, Supplement^ D. locusteUoideSy 
Nobis, /. A. S. XI, G02, 

Pellomium Tt^ficeps, Swainson, Fauna Americana’‘boreiilis^ 1 1, 487 ; Cinclidia 
punctata, Gould, P. Z. S. 1837, p. J37; P. olivaceum, Jerdon. 

*Malacocercus Maicohni; Timalia Malcolmi, Sykes. 

•M. griseus^ Twtdus grisius, Latham. 

•M. SomerviUei; TimaUa Somervillei, Sykes. 
subru/a ; ThnaWi subrufa, Jerdon. 

*TimaUa AypergtAra, Franklin. 

^Trichastoma, (Nobis, y. A. S. XI, 795-6,) poiocepAala; Timalia poiocephala, 
Jerdon, Supplement, 

*Pomatorhimts Hcr^ldi, Sykes. 

*Saxicola nigron^a, Jerdon. 

DimorpAa (Hodgson,) leucura; Muscicapa leucura, Latham, Swainsou: adult, 
being the Saasicola rubeculoides of Sykes. 

*Phcenicura (fj major, Jerdon, Supplement. 

*CaUwpB cyana; Larvivora cyana, Hodgson, J. A. S. VI, 10*2; Phocnicura 
superdliarii, Jerdon, Siupplement. 

*Curruiia orpAea. 

*C.gwrula. 

PhyUopneuste rufa. 

^Ao^ocephaUts montottUB; Sylvia moniana, Horsfield.* 

*JPnma sylvaHca, Jerdou. 

*JP. soeialis, Sykes. * 

vprninomata, Bykes. 

9 P. prnctltVFi^uiiklin. 

• P. rufiftcns^ Jerdon. 

ep. n. 8. Differs from P* ^^aUca in its smaller sise, the less grey but more 
fulvescent hue of its upper^parts, shorter wings, and especially in its smaller and pale 
bilL Length five inches and three-quarters, of which the tail measures two inches 
and a half, and wings two inches and one-eighth \ bill to feathers un^Ler half an incli, 
and above five-eighths of an inch to gape; turse exceeding tinree-quarters of an inch. 

*’ Not rare about Calcutta during the cool season. 

5 z 
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U{»peropart8 slightly olivaceoub brown, the taxi obscuiely barred, and its outer feathers 
successively more distinctly tipped with dusky and then whitish ; under parts dull 
tulvous-white, except on the throat and middle of the belly, which are pure white , 
bill pale brown, darker near the ridge of the upper mandible; legs, also, in the dry 
specimen, pale reddish-brown ; the crown a trifle daiker than the rest, 

Ctiitcola oursUanf p Prtma cumtans, Franklin. This small species extends into 
Nepfll, where there is another nearly allied to it 

* Pansoma * wreoides, Jerdon mutilated. , 

* Motacilla vanegaia^ Vieillot, not ot Latham do.’^ 

Muscipeia paradtsea a particularly luteresting speumen, aa domonstraiing — 
what I have tor some time been convinced of, from observation of the living birds, 
and especially their tiotes, — that this and the Af Indtta v. castaneat Auctorum, 
are but different states oi plumage of the same species, both sexes ot which attain 
the white garb with lull maturity, though breeding botore they assume this livery. 
In the present specimen, a male, which is only sent tor inspection and exhibition, as it 
belongs to a inend of Mr. Jerdon, the whole under-parts, some pf the upper tail- 
eo verts, and the upper tertiaries of the wings, are pure white, tho last displaying the 
usual black markings, while the lest of the plumage is bnght chestnut, except the 
head and neck, which are glossy green-black as usual , and it moreover does not appear 
that thib bird was moulting, but that the individual had thrown out this intermediate 
garb at the last renewal oi lUteatheri, aiewof these (among the interscapularies) being 
partly white and partly of the chestnut hue of reputed M casianea One of oui taxider- 
mists assures me, however, that he has shot a male of this species during its moult, in 
which the chestnut featheis were all beiug replaced by white ones, and mentions particu- 
larly that one only of its long chestnut middle tail-feathers had been cast, and that a 
new white one was growing in its pldc c 1 may furthti add, that Mr. Hodgson has 
already presented the Museum with white and chestnut specimens, relernng both 
to if. paradtsea, and that X have seen a white male paired with a chestnut female, 
though more frequently pairs of the same colour associate. This bud is not un- 
common in the vicinity of Calcutta at all soobuns %nd I have seen a nest of young 
ones, which were dull chestnut, with meiely a slight indication ot the black hood. 

It was necessary to enter into the foregoing details, because in Col Sy kes's Catalogue 
of the Birds of the Deccan (P. ^ S , 1832, p 84), it is remarked that — ** these two 
bi^P lately been erroneously considered to belong to the same species. They weie 
never found however by Col. Sykes (who shot many,) in the same locality, nor did he 
observe any inteitoidiate state of plumage. The difference between tho females of the 
two birds noticed above at once decides the distinction of spfcies’* > Both white and 
chestnut-coloured individuals may commonly enough be observed in the Calcutta 
Botanic Garden, and frequently about thick bamboos m other districts of this neigh- 
bourhood. ^ 

Mtufctcapa melanqps here not rare during ilto Cool months. 
albtcaudata, Jerdon. 

*if. superethans, Jerdon; Dtmorpf^a (Hodgson, but wrongly so located by me,) 


* 1 have lately obtained a fireih, but much inlmed, speoiinen of this bud, taken by a shikaree, 

and am told that it is not very rare in the vicinity of Calcutta during the cool months 
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aiboffuians, Nobis, J. A, S. Xt, 190, where an allied species is described by the 
specific term superct/iamJNrhich accordingly may now give place to hyperythra 
*Penerocotus, (Boi£, Phoemeomts, Bwainson.) erythropyyius , Musacapa cry^ 
ihropygtat Jerdon, Catalogue* 

^CrypsirinaleiKogQStTa, Dendrocitta hucogastra, Gould 

* Pastor fuscuM Wagler, P. MahrattensiSt Sykes very closely allied to, but 
distinct from, P, cnsiatellus, which latter is here common, but appears not to have 
been observed by Mr. JerdoA in the peninsula 

*Spenneate^ — * No. 173, 6w, of Mr. Jordon’s Supplement. Decidedly 

distinct from Sp. leuconota, as is also Mi. Hodgson’s Muma acuttcauda^ As* ties 
XIX, 158 ^ 

Corypha haghavra, Alauda Dukhunenst^^ Sykes identiff with the so c ided 
* Ortolan* of this part 

'‘^Ahrqfra Jemantca a specimen from Madras, according vcry^cll with the des- 
LTiption by Stephens , and a specimen from the northern part of the Deccan, sent os 
the M Javanica of Mr Jordon’s Catalogue, which, it may be,(is distinct, but the varia 
tion of plumage to which thA birds are probably subjoct, requires farther investigation. 
^Anthus rufescenSf apud Jerdon • 

*A rttfula, ditto. 

^A stmthv, Jerdon. ^ 

A* agtltsS^ Sykes, identical with the Bengalese, Nepalese, and Malayan specimens 
which 1 have hitherto referred to A MalaytnsiSt Eyton. It may be either, so far as 
the descriptions go, which are both very deficient m the necessary measuiements, and 
it 18 not unlikely that both descnptions refer to the same species, perhaps m summer 
and winter dresses respectively 
*Cuculus sparvenotdef adult and young 
*C* Sonneratit, v C. Himalayanus of Mr. Jerdon’s Catalogue. 

C. niget^ Latham v doubtfully cited C. flavus of Mr Jerdon’s Catalogue, adult 
male and female. ^ 

*Ph{smcopha:us Jerdoni^ Nobis, Xanclostomus wrtdirostriat Jerdon. 
*Xancto5tonms Svrkee , Eudynamys (^) Sirkee, Hardwicke and Gray, and Sakeer 
Cuckoo of Latham female. 

^Ctnnyns pohta , male ind female. 

*C. mintma, Sykes young male 
*IHc(BUfn concotoTf Jerdon 

Arachnotkera mornata, Ctnnyris longirostrts, Jerdon’s Supplement. 

Upupa epop^t from the Ncilghionies this bird is common in the noighbouihood qf 
Calcutta during the cool season, but in the peninsula is general'y leplaced by U» 
minor, 

^Chatura gigantea, Cypselus giganteuSt lommmck a specimen from Penang , 
and anothei which 1 consider to be identical in species, from the Neilghiernes. 
Very closely allied is the Ch macroptera, Swainson, v. Ch nudtpes^ Hodgson, 
J, A, S, V, 779 , but tins has constantly the whole chin and throat conspicuously pure 
white, forming a large and well defined patch, and the spinous extremities of the 
caudal feathers are much less developed than in the other 
1 add a descnption of the specimens which 1 refer to Ch, gigantea Presumed 
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lenufth of the recent bml, (i. e» making due allowance for the skin being inordinately 
stretched lengthwise,) about eight inches and a half, wing eight inches, and 
middle tail4eathers, to their spmy points, two inches and five-eighths Back dull 
hair-brown, the bead, neck, wings, and tail, dull iridescent black, and under parts 
brownish, tinged with the same, especially about the breast, nnder tail^coverts, and 
line along the sides reaching to them, white ; and chin slightly idbescent, the loral 
feathers still less so This description is taken from the Penang specimen , the 
Keilghierry one being a trifle less in length, its wing measuring seven inches and 
a half, and tail two inches and five-eighths 1 he chin is whiter than in tlie other, 
and the loral feathers are also white , but there m no other difference 
*Cypselus alptnus^jcl melha from the Neilghiemcs 

australis Would, P, Z S 1889, p 146, or a closely allied species, having 
the tail above half an inch shorter than is stated in the description cited from 
Penang. Length about six inches and a half, of wing seven inches, and outer tail- 
feathers two inches and seven eighths, the medial two inches and a quarter. General 
colour duidcy-brown overlaid 'l^ith shining green-black, the feathers of the breast 
and belly margined with whitish , rump white, having du4% shafts to the leathers , and 
throat and fore neck whitish, being similarly shafted. * 

C ? A specimen from the Deccan, only differing from the last in being 

smaller, generally somewhat browner, particularly on the head and nape, aud in 
having the abdominal feathers more slightly margined with whitish the foot is, 
however, so decidedly smaller, thU 1 cannot regard it as the young of the preceding 
species, bending the hind-toe backward, the span barely exceeds hve-ejghtbs of an 
inch, whilst in the other it is fully seven-eighths of an inch. Length five inches 
and a half, of wing six inches, and outer tail-feathers two inches and a h.Uf, the medial 
an inch and three-quarters. 

C Hardwicke and Gray. A Neilgbicrry specimen is also sent as different 

from this, but which appears to mo to be only the young of tcB^ms Length of wing 
four inches and three-quarters, and of tail an inch and five eighths. Goluui more 
brownisfa and less glossed than in the adult offims * 

*C. concolor, Uvrmdo tmteofor, Jerdon, Catalogue, but since corteetly referred 
in the Supplement to the latter to the present genus, wherein already e distinct C 
untcotor, from Madeira, has been figured and described by Mewrs Jardine and Selby, 
in their * lUnstraUons ot Ornithology,’ FI. LXXXllI, for which reason 1 have altered 
the specific name bestowed by Mr. Jerdon on the present species 
•HtnmAo domicofn, Jerdon, Supplement 
, urhica from the Neilghiemes. 
fiiomafa, Jerdon, Supplement 
•H concotor, Sykes. 

*Ptnago nromafica, female, bemg V^aJBfims^ Jerdpn, Catalogue, where 4he 
V tmfcolDr, Jerdon, is likewise the female of V* btemota, Jerdon. « 

Carp6phaga vnea 
*i4rdea Vieillot 
A lejnda^ Honfield 

Potttana rttfescens, RaUus rtifetcens, Jerdon also met with in the eiemify of 
Calcutta 
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— * N€W species Allied to the lust, but smaller^ and otberwite difterm^, 
GaOmula chhropus (f)^ var. Indicws > male, sent os Q akooi^ 8>kes. Thn bird 
la commoa enough in the vicinity of Calcutta, and it appears to me, judging from 
memory, to be constantly infenoi in size to the Biitish species. As in the latter, 
the female is larger and much hner<'Coloured than the male. A handsome adult 
female measured* twelve inches and a quarter long, by nineteen inches and a half 
in spread of wing m Dr. Fleming’s * British Animals , the dimensions ot the Bn- 
Topean bird are given as*^ *' Length fourteen inches, breadth twenty-two inches”, 
but Mr. Jenyns assigns only thirteen inches by twenty luches and three-quarters, 
which are probably the admeasurements oi the European male bird In other res- 
pects there appears to be no diffeience whatever 
Machetes pugnatc, sent as Trmga Hardmchn^ Gray, which is evidently the ^uff 
in winter dross, is T* Indica, Gray, i«i the temale or Reeve 
*Charadrius ruisatus, Jerdon. 

^Strepsikts mterpres» 

From the Barrackpore Menagerie, we have received a speiimen of a young Sambur 
Deer (Cervus htppelaphus^)* ‘ 

1 now proceed to describe the small Bootin Squirrel, which has been a^eady men- 
tioned (p. 880) as being neaily allied to Seturus tnstgnth, Horsheld, and to the 
Neilghierry Sc Delesscrti 

Sc Pemhertonu, Nobis lotal length nine inehes, oT which the tail with its bur 
measures four inches , tarsus, to end of claw of longest toe, an inch and onc-eightb. 
General hue of the fur dull biownish-fulvous, grizzled with black, and slat} -black at 
base, under-parts albescent-brown a black stripe on the nose, anterior to the whiskers 
which are also black , another black mesial stripe commi nces between the shoulders, 
and 16 continued to the croup, besides which is a narrow lateral black stripe, adjoining 
a broader pale iulvous one external to it, which rummences on the side ot fh< neck, 
and 18 continued to that of the b ise of the tail, becoming narrow over the croup the 
ears are rather small, and are lined internally with minute close fulvous white bans, 
their edges are black, and the fur outside the ears xs longer, and terminates in a white 
tuft which shews conspicuously, contrasting with the black edge ot the ear the tail is 
grizzled nearly hke the back, but black predominates on its upper surface, and tul- 
VOQS on the lower orbits fulvous ; and feet coloured like the sides 
1 may also here describe another small rodent, presumed to be from the Himalaya, 
which I shall designate 

Georyckus fuscocaptllus, (vide J. A* S X, 928), or Dusky-capped Lemming. 
Length about four inches, exclusive of the tail which measures a quartei of an inch, or 
with its hair halt an inch tarse, to end of claw of longest toe, seven eighths <if an me h. 
Ear-conch very minute, and concealed underneath the tur the latter is of an Isabella 
colour at the surface, or nearly that of Bathyergui marttmus, but slaty-black for the 
basal two-tbirds, the upper part oi the face and bead being dusky btownith-black, 
which gradually passes into the hue of the body whiskers reaching to the ears, a lew 
of the anterior being whitish, and the rest dusky 1 he rodentiol tusks of this species 
are pure white, and the upper pan project very remarkably forward 
Having taken a tortnight’s excuision up the nver since our last Meeting, and gone 
much on shore to observe and collect whatever fell in my way, a tew remarks on the 



888 Asiatic Society. [No. 129. 

Zoology of Uie district as observable during the latter part of July, urhen the rainy 
seaHou has moderated, though heavy showers are still of frequent occurrence, leaving 
periods of sunshine at most but of a few hours* duration, may be acceptable to some 
readers of the Journal in Europe, who may not be prepared to hear of the remarkable 
paucity of animals which fell und^r my observation, in a region so generally under- 
stood to teem with animal life at all seasons. 

I may notice that, keeping on shore almost constantly while the weather permitted 
it, 1 did not advance above fifty or sixty miles above Calcutta ; the country being 
almost everywhere so thickly populated that it was dangerous to point a gun near 
the ground : to this cause, however, must not be attributed the scarcity of birds in 
particular, so remarkably noticeable during the epoch of the rains, for the contrast in 
this respect presented during the cold season is very striking. 

There was a total absence of water-fowl upon the river ; and the only species of 
wading or water-fowl observed on land, were a few Egrets fPaddy^hirds) of different 
species in the rice-ficlds, with occasionally an Anastomus seen on the wing, and now 
and then a solitary Ardea Javanica would be put up from secluded tanks generally 
surrounded by jungle; 1 also observed two or three individuals of the larger Whistling 
Duck (Deydrocygna major ^ Jerdon^, a pair of the Pygmy Greenshank (Toianua 
Horajieldi ) on the margin of a brook, and the only RaUida seen were two or three 
individuals of GaUinula Jamnica vq\ pheenicura. 

The Raptores were not more extensively represented. The White-backed Vulture 
{VuUur Imconotus^ of which V. BengalensiSy Auct., is merely the young,) was duly 
numerous, collected wherever there was, or had been, aught to entice its appetite, 
or sailing in quest of such delicacies high in the bright sunlight. The Haliaeius 
Pondicerianus (^Brahminee CheeP), so very numerous at other seasons, was seen 
only once or twice; and the common Indian Kite CMilvus ch€ele)t which literally 
swarms in Calcutta during the greater part of the year, quits it entirely at the time 
of the rains, and of this 1 saw two or three individuals high in air; the only remaining 
bird of prey observed was Ciraatus unduldtus^ a pair of which wore hovering over 
Barrackporo park, and another was shot some miles higher up the river. 

There are five species of Parrot more or less common in this neighbourhood 
throughout the year; viz. Paltcomis Alcxandrinits, torquatus, mystacens, and 
galenaiSt and Psittacula vernalis. Pah torquatus is the most numerous, and P. Ben* 
gaieitsia next so; these 1 have marked down in my list as having been observed on 
the present occasion, as also a large flock of what appeared to be the little Crim- 
son-rumped Lorikeet (Psittacula vemalis). 

Of Woodpeckers, i^ciw Bengalensis is extremely abundant at all seasons, and P. 
Macei less so: in addition to these was obtained P. badius, Ilafflcs, which is not com- 
mon in this part of Bengal, though I had before observed it. Of Cuckoos, Cuculus 
fugax was numerous, Oxylophus edolius less so, and Centropus Phillipensis common. 
Buc^ cyanops and B. Phmpensis abundant. The Kingfisher tribe was as plentiful 
as at other seasons, consisting of ffofcyon Capensis, tolerably common, H.Smyrnmsis, 
Cerpte rudis, and Akedo Bengalensis: the fine Halcyon amauropterus, Pearson, 
(J. A. S, X, 635;, which is tolerably common near Calcutta during the cool season, 

1 did not observe. The Roller (Coracias Indica), so very plentiful in the cool 
months, had almost disappeared ; and the pretty little green Bee-ealer (Merops 
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Indicusjt which during the cool season is one of the very cowmoaest btide we have, 
had not been once seen by me for two or three months in places wherjs it had abounded, 
when in the course of my late excursion 1 observed three or four upon one occasion 
hawking over a paddy field. Of Swifts, we have two species common throughout 
the year ; viz. Cypselus ijffifiis. Gray, which frequents towns, and is chiefly seen 
in their immediate neighbourhood, and C. palmarwn which mainly affects rural 
districts, building its nests within the fronds of the fan -leaved palms, sometimes twenty 
or thirty pairs of them associating in those of a single tree, while it is also rare to 
meet with one of the same palms clustered with the pensile nests of the Baya, 
(Euplectes Phillipensis,) that does not also harbour two or three pairs of this elegant 
little Palm Swift. 

Among the perchers, the common Indian Crow (Corvus splendeni\ Vieill<^£''f, the 
common Mynah (Pastor trUtis), and the common House Sparrow ( Pyrgita domes- 
tica jt were, of course, everywhere abundant about habitations. No other Mynah or 
allied bird fell under my notice, except the Pied Starling (Sturnus contra). The 
Indian Black Crow ( Corvus macrorhynckosj, was hern and there seen along the river 
bank; Crypsirina vagahunda in the trees. In the various green lanes, orchard- 
gardeus, and other most likely places to meet with small perching birds^iii general, 
scarcely a chirp could usually be heard, and not a bird bo seen for perhaps five or ten 
minutes together: but Columha tigrina was numerous in most places, perpetually 
uttering its coo, and about the most conspicuous feathered inhabitant of this part of 
Bengal throughout the year is the gregarious and noisy Malacocercus, terricoloTf 
(Hodgson, here called Chatarrhma, or, oftoner, Saat Bhye^ vide J, A, S. X, 650); 
the tiny but loud chirping Tailor-bird (Orthotomus BenneUii)^ and the various- 
chirping lora typhia vel scapularis, are other conspicuous species at ail seasons; 
also the Indian Black-headed Oriole (Oriolus Hodsonii, apud Swaiusoti), and two 
species of Bulbuls (Ilcematornis of Swainson, the Ixos Cafer and /, jocosus, Aucto- 
rum). The assemblages of Bayas (Euphetes Phillipemts) all but invariably select 
a fan-leaved palm wherefrom to hang their curious and beautifully constructed nests, 
preferring the immediate vicinity of jg^mau abodes ; but on one occasion 1 noticed 
a number of these pensile nests upon two small exogenous trees, which stood alone 
near the margin of a rice-field. 25mall flocks of Pyrrkulauda crucigera were occa- 
sionally put up in the rice-fields; and among conspicuous species should not be 
omitted the Fingah (Dicrurus Fingak), though it appeared to be considerably less 
numerous than at other seasons; the Butchanga of the Bengalees (D, emeus) was 
likewise met with. The Dial (Copsychus sautaris), whose pleasing song reminds 
one of the Robin of Ehrope, though inferior in quality, being intermediate to that of 
the British Uobin and Redstart, was also frequent; Musdpeta paradisea seen now and 
then ; snqall troops of PericrocotUs peregrinus not rare ; and the restless Dusky Fautail 
(Rhipidura fuscoventris) moderately common; this bird has a very pleasing, short 
and tinkling, song. 1 obtained one specimen of Tephrodomis supercUiosus ; and ob- 
served two or three individuals of Anthus agUis, which in the cool season is most abun- 
dant. Finally, upon the blossoms of the cocoa-nut palms, were seen feeding the 
brilliasit little Cinnyris sola^ which was tolerably plentiful, its weak chirp and song 
recalling to mind those of a RegiUus, and the dull-coloured Dictsum TickeUia, Nobis 
(or Nectarinia minima^ Tickell, J, A, S, IL 577), which was less abundant. D, ery- 
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thrmotum ha<l also been procured by me a fevr days previously to this small excur- 
sion. 

The tbre^oiiig brief list comprises all the species of birds 1 remarked, during daily 
rambles of several hours ; and very scantily were they, in general, dispersed. Of 
mammalia, the common species were, of course, the Jackal, and the Palm Squirrel 
and Musk Shrew about habitations. 1 obtained the Gerbillus Indicus, for the first time 
I had seen it from Bengal, and learned that it was not uncommon about rice-fields. 
Of Bats, nothing new was met with, at least additional to what 1 have procured in 
tlie immediate vicinity of Calcutta. 1 observed the Hoonuman Monkey {Semnopithe^ 
cus JSnieUus) in great numbers, along the bunks of a nullah about fifty miles from this 
metropolis ; scarcely less tame than domestic animals, and a great annoyance to the 
villagers whom they plundered incessantly. As soon as my boat was moored, the trees 
around and almost hanging over were crowded with them, peering with curiosity, 
though not unmixed with distrust; nor without due cause, for desirous of getting a 
fine specimen for the Museum, 1 soon brought one down, aud the villagers, to my con- 
siderable surprise, gave every encouragemeut to shoot others, although themselves 
would not think of doing so. The sacculated stomach of this individual was quite 
filled with finely masticated foliayet a diet which the conformation of the molar-teeth 
and stomach in this genus had led naturalists to suspect these animals more or less ri^- 
sorted to,* though the actual fact of their doing so had not, 1 believe, previously been 
ascertained. These Monkeys were perfectly at home upon the huts of the villagers, 
and their surprising agility recalled forcibly to mind M. Kuppell’s description of tbe 
habitB of Colobm Guereza.f Their deep and loud, heavy voice, cullingto one another 
among the trees, could be heard to a great distance. 

Of Reptiles, 1 scarcely met with anything. The pretty Calutes Tiedmanni was now 
and then seen, and once a sort of Sciuque, under a fallen tree, which 1 failed in sneur- 


* Vide Mr Owen's paper on the stomach of the present published in the Zoological 

Society's Transactions, VoJ. 1. # 

f The Colabi have recently been ascertained by Professor Owen to resemble the Semnopifheci in 
the conformation of the stomach. 

X The following very inteTesting observation relative to the habits of the Seninopithecus EnUllm, 
I quote firom the ' Pcngal Sporting Magazine’ for August 1836, page 08. 

In (ho extensive Jungles which exist in tho Burdwan district, the large blnck-fuced Monkey, 
>tbo lionooman £ believe of the natives, is found in considerable numbers, as also in the topes of 
groves which are scattered over the cultivated parts of tho country : wliich latter ciroumstance has 
afforded the means of remarking tbe curious method which is observed by tliese animals, for 
regulating the sexual Intercourse of the species. The Monkeys are always found in packs occupy- 
ing particular trees, and' it is remarkable that, in each, only one adult male will be found ; the 
remaindor consisting of females and their young. It is also surpnsiog that this individual should 
exhibit great animosity towards the male young, pursuing them on every occasion, and never failing 
to destroy them when they unfortunately fall into his power. To obviate this, tlie mothers make 
use of many ingenious expedients, keeping their progeny as much as possible out of sight, and 
when hotly pressed, throwing them from one branch to another into the hands of other she- 
monkeys, who take charge of them with as much solicitude as if they were their ovm. The young 
female monkeys, on tho contrary, sxe not molested in the least. • 

At a particular season of the year, the great body of he-monkeys, which had been leading a 
monastic life deep in the woods, sally forth to the plains, and mixing with the females, a desperate 
conflict ensues for the favours of the latter. This continues for several days, at the end of which 
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ini'. A largo Cobra was observed swimming in the river, but no other snake whatever. 
Of Balrachia^ I procured a few Tree-frogs {Hyla macylosa of Hardwiuke and Gray), 
which passed the day asleep upon low herbage; also a species of Toad undertermtued, 
additional to that common about Calcutta, and the young of a third species. 

Of Fishes, nothing but what is common in the Calcutta bazars. 

A few Testacea and Crustacea were collected, and a considerable number of line 
Insects, particularly Orthoptera and Lepidopteray but not many species adtlitional to 
W'haL I had previously met with. 

Such is a brief summary of the products of a fortnight’s quest for specimens to enrich 
the zoological collections in the Society’s Museum, undertaken, however, chiefly for 
purposes of observation, to which collecting was regarded as subservient. Of course 
there were many species which eluded observation, but fewer of birds than of the j,'fher 
classes, whence my list of these will tolerably well illustrate what are to be met with 
in this part of Bengal at the season when birds are rarest. The frequency of the ram 
was a great impediment to carrying on any researches of the kind, by rendering 
many places impassable alike under-foot, and drenching the bushes and under- wood, so 
that traversing them was as bad as expentneing the effects of a shower; but my little * 
party did Ihcir best tow'arde securing whatever they could for the Museum, ^nd while 
the showers fell, there was work enough inside the boat iu preparing what specimens 
had been collected. [ do not, however, recommend any other party to select the same 
.s«msun for siiiiilar investigations. 

With much respect, 

1 now subscribe myself, 

Y ours obediently, 

Edwakd Blytu. 


time, one nude, more valorous or strong than the rest, will bo found m posbcssion of the wliole 
female part of tlic dock, his discomfited fellows rcmaiiimg ut a short distance from the scene ot 
tJu-ir defeat. An hitcrosting scene now follows: a kind of conference takes place, tlic Icinale 
monkeys delivering up their Lalf-gj^wn male offspring to the care of the former, who truop away 
to the jungles, reiniorced by the juniors, who at Uic next season return with tlicir foster fathers to 
take part in the contests which ensue on their periodical migration.” 

Though rather out of place here, J shall cite another ob.servation from tlie same work (for 
September 183b, page loM), relative to die habits of the Rhinoceros, concerning which it would 
ftl»pear that the nasal horn is not the most fornndahle weapon of this powerful hcast. " At oii«= 
timo,” remarks tlie writer, “ 1 thought it was so, but have long been satisfied that it is merely used 
iu defence, and nut os an inslruineut of offence. It is with tltc tusks they wound so desperately. 
£ killed a huge male, which was cut and slashed all over its body in fighting; the wounds weru all 
fresh, and us cleanly cut as they had been done with a razor,— the horn could not have been used 
here. Another wo had wounded, stood, and out of pure rage, cut at the jungle right and left, 
exactly os a hog ui>ub his tusks. One of my friends had a man, who was sauntering tiirough the 
foresLs, actually embowellcd by a Uhinneeros. He i.xazniucd the wound immediately, and I heard 
him say afterwards, that, had it been done with the keenest cutting instrument it could nut have 
been cleaner cut ; — that could not have been with the horn.” Other facts to tlic same effect have 
been related to me by a sporting friend, who has had considerable experience in Rhinoceros 
hunting ; and .since traiiscrdung the above, I see that Mr. llobin.son mentions, in its * Descriptive 
account of Assam,’ p. 97, iliat “the Rhinoceros makes no u.se of its horn as a weapon defence, 
hut for this purpose invariably uses its teeth.’' 

1 may alao here notice, that 1 have just ascertained the fact of a pluralitff of tpecieg being, 
there can be no doubt, confounded under the appellation of Hoonuman, which greatly detracts 
from the value of what hud been lutherto ascertained regarding the geographic range of tlie 
alleged SemnopWiecus Eniellm. January ‘iOtli. 1843.— -K. B. 

C A 
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Head ibe following lettcfr from the Curator of the Museum Economic 
Geology. 

II. Ton RUNS, Secretary, /Ssiatic Society^ 

Sir, — U pon examining the official reports of the late Dr. Voysey, I learn, that 
with that of 8th August 18C1, (Cons* of gist August 1821 ,) he forwarded a Geolo- 
gical Map, which was soon after sent to the Honorable the Court of Directors. No 
record appears of any copy having been made to retain here. 

i beg therefore to suggest, that the Society apply to Government to obtain for 
us copy of this and any other of Dr. Voysey’s Maps or Plans, as being documents of 
the highest possible importance to us, and in fact, almost the only existing materials 
we have for a Geological Sketch Map of much of that part of India. 

1 am, Sir, 

Your obedient servant, 

H. Pin I) I NOTON, 

Curator Museum Kcorumiic Geolofry, 

* » 

A cop^ of the foregoing letter was forw^arded to the Secretary to the 

Government in the General Department, on the 27th August last, with a 
request that copies of the Geological Maps of Dr. Voysky alluded to, may 
be procured from the Honorable the Court of Directors, for the use of 
the Museum Economic Geology. The Secretary reported, that assurances 
had been held out for a compliance by the Government with the request 
of the Society. 

Read the following report from the Curator Museum Economic Geology : — 

Report qf the Curator Museum of Economic Geology for the month of August. 

Museum Economic Geology,— 1 announced in my last report un ore received from Major 
Ouseley, Agent to the Governor General S. W. Frontier. A^I supposed, it has proved to be an 
argentiferous ore, of sulphurcts of lead and antimony in varying proportions, with iron pyrites in a 
quartz matrix. I obtained from 500 grains of the ore, fairly taken as an average, one and a half 
grain of muriate of silver, equal to one grain of pure silver. This would give about 70 oz. of pure 
silver to a ton of well picked ore. which in England would be worth working. I have written to 
Major Ouseley for more specimens, (those sent being merely the out-crop of the vein,) when we may 
perhaps find ores of a quality better worth attention ; the presence of the antimony being a 
favourable indication. ^ 

We have received from Miss Lloyd, (Darjeeling,) a white eartliy p(^der found in the bed of 
one of the mountain -streams, and used by the Lepchas to whitewash their houses. Upon 
analysis, this substanee is found to be composed of 

'‘Carbonate of Lime 

Carbonate of Magnesia, 1{),04 

In 100 Parts -< Alumini^ ... g.OO 

Silex, 8.00 

Llron, None 

98.24 

Loss, 1,76 


100.00 
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* 

In a separate report on this mineral, addressed to our Secretary, 1 have pointed out the impor> 
tance of examining the sediments below these depositH, and the river courses above them, so as to 
trace the rock, and to ascertain If any motallic ore exists in it or iti the sediments. 

The earthy deposits would make good lime,' wluch is so great a desideratum at Darjeeling.^ 

From Government we received in July, (in which month's report it was omitted by an oversight,) 
a report by Captain Campbell, Assistant Surveyor General, on tlie Natural History of Southern 
India, with two specimens manufactured by himself, t^om the iron sand of that quarter. 

Our zealous member, G. T. Lushington Esq. Commissioner, Kemann, has also sent us a valu- 
able collection of sixty-four specimens of ores of iron, copper, and lead (Vom Kemaon, which, with 
the foregoing, are upon the table. 

Prom Mr. (iiirnior, Engineer, tlirough our Secretary, we have received a specimen of the rose- 
coloured sienitic gr.iuite of (he interior of the Pyramids, and ono of ttie limestone from the exte- 
rior of them. * , 

Geological and Mineralogical Museum . — I have been continuing tlie arrangement of th.!:*' mine- 
rals, and wc have received herein from the llevercnd J. II. Pratt, Chaplain to the Lord Bishop, 
an excellent little series of fifty-six Geological specimens from Gf^alior to Jubulpoor in Bundle- 
cund, comprising several curious and instructive specimens of the Geology of that interesting 
tract of country. ^ 

From Mr. Gamier also, we have a specimen of fossil wood, from the large deposit of it in tlic 
Desert between Cairo and €ucz. • 

H. Ptddinbtok, 

Curator Museum Economic Geologg. 


No. 465. 


To H. Torrkns, Enq. 


Secretary to the Asiatic Smety* 

Cfcneral Dejuirtment . 

— 1 am directed to transmit to you, for the Museum of Economic Geology, the 
accompanying copy of a Letter and Report by Captain Campbell, Assistant Surveyor 
General at Madras, on the m^ufacture of Natural Steel in Southern India, receivod 
from the Government of Madras, together with the syiecimens of Steel therein re- 
ferred to. 

I have the honor to be, 

Sir, 

Your most obedient Servant, 

• H. V. Bar LEY, 


• Dejtuty Secretary to the GffvernmetU of India, 

Council Cmambrr, the \Bth June, 184S. 


No. 496. 

Fori St, George, 30f/j, May 184?. 

To the Secretary to the Government oj India. 

Public DeiHtrtment. 

Sir,— I am directed by the Right Honorable the Governor in Council, to transmit 
to you, for 5;ubmis.sion to the Supreme Government, copy of a- report upon the maim- 
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facture of Natural Steel in Southern India, received with the 'accompanying. letter 
from Captain (Campbell, Assistant Surveyor General, dated 9th instant. 

I have the honor to be &c. 

. (Signed,) H. Chsmihr, 

Chiff Secretary. 


(Copies.) 


Tu the Secretary to the Government rf Fort St. George, tn the Pnhlic Department. 

giii^ — With reference to a report in October 1841, I have the honor to forward a 
report on the “ Manufacture of Natural Steel in S^i^iith India," which T request may 
he laid before His Lordship, the Right Honorable the Governor in Council. 

2. Accompanying I have also forwarded a small piece, as a sample, of this steel 
in the rough state, after having been forged, on removal from the furnace as also a 
piece made up into the sha'pe of a Native carpenter’s chisel, which has been in use 
long enough to prove, that the stool will bear a temper as good, if not better, than 
that of similar articles made in England. 

3. The purposes to which this steel might be applied, and in which the Govern' 
ment must now expend vast sums of money are very numerous ; viz. inmrods for 
muskets, axes, bilLhooks, and jumpers for the corps of Sappers and Miners, the 
various tools of artificer/, &c, Uc* all of which could bo made with iron and steel 
manufactured in India, for very much less than they now cost from England. 

4. With reference to my proposal to undertake to manufacture iron, I shall be 
happy at the same time to undertake to supply this steel at the rate of 100 rupees 
per ton, and in quantities probably as large as can be required. 

5. 1 have the honor to remark, that in specifying the above rate for the cost of the 
manufacture of this steel, and also of the iron, without requiring any further outlay 
on the itart of Government, I have been guided by the certain results of my experi- 
ments, so as to secure myself against any loss, and dff not deny, that the rates men- 
tioned, will probably afford me a very handsome remuneration ; but that should His 
Lordship, the Right Honorable the Governor in Council, he pleased to have suffi- 
cient confidence in my knowledge and information in the various branches of physi- 
cal science, to recommeiid that I should be employed to institute the manufacture in 
question, at the risk and immediate expence of Government, 1 shall be happy to 
endeavour to economiso the expence of manufacture to the lowest possible rate, 
wdiich I am led to believe might be reduced as low oven as 60 rupees per ton, as 
I hope in that case that there may be no objection to a proportionate increase of my 
uioij Lilly salary. 

6. In presuming to propose the institution of my manufactures in question, 1 am 
quite aware that it has been stated as a dogma by political economists, that it is 
objectionable for a Government to meddle with the manufactures of a country, or to 
attein])c unnatural fostering of any particular branch j but with deference, I beg to be 
allowed to suggest, that a sufficient distinction has sometimes not been made be 
tween fostering a trade, and foslerihg the dissemination of the knowledge necessary 
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to establish, or to improve a trade. In Europe, of course the latter can never be 
requisite .but in the present state of India, 1 believe it will be allowed, that with- 
out the fostering aid of Government, no new manufacture can be introduced in 
whicb natives of the country may be expected to participate. 

7. In the present instance there is no one acquainted with the theoiy or practice 
of the processes which I employ, and even if they were well known in Europe they 
could never he put in practice in India ; because being very simple, it is more than 
probable that in less than five years, the natives will have learned and taken them out 
of the hands of the first institutors, while the modes of manufacture common in 
Jingluivd, which from the great expence of the furnaces, See. required, are retained 
in the hands of capitalists, cannot be generally employejd in India, in consequence of 
the manner in which the ore and fuel are distributed through tlie country. / 

I have the honor to be, &c. 

(Signed) J. Campbell, Capt. Assistant Surveyor GeneiaL 
RyAcoTTAn, 9ih May 1842. < 

Itepart vpon ike inarmfacinre (^'Natural Steel in Smithern India. By Cupti/ht Campbell, 
Assistant Surveyor General, Madras Kstablkhmenl. 

1 . In England, steel is made by cementing bars of Swedish or Russian iron, at a 
high temperature, while embedded in powdered charcoal. In this manner the 
cheapest kind is produced called ** blister steel.’’ 

2. Hy drawing out this steel into small bars under a '• tilt hammer,” the quality 
is much imjtroved, and it is then called ** tilted steel and by combining bars of 

blister steel” at a welding heat, and drawing them out under the hammer, '* shear 
steel” of still better quality is formed, and by fusing pieces of blister steel together 
in a crucible ” cast steel” is produced, which is the finest kind of steel made in 
E^ngland. ® 

3. The wholesale prices of the above varieties of steel in the English market vary 
from 30 to 80/ per ton, and blister steel is sold at Madras in retail, at the rate of 
6d0 rupees per ton. 

4. In Mysore, steel is made by a x)roceBs which admits of considerable improve- 
ment, and is sold in retail at the rate of 373 rupees per ton. In quality this steel 
is sometimes far superior to any English steel, but as considerable practical know- 
ledge is required to select the good from tlie bad, and as the quality is very uncertain, 
it is not probable that while the manufacture remains in the hands of natives, it can 
ever supersede the use of English steel. 

5. The cheapest steel made in India, sells at about 233 rupees per ton, and being 
of very inferior quality, it is only used by tlie natives for making axes and bill- 
hooks. 

6. In Germany and Styria, a kind of steel has long been made, by treating cast 
iron in a particular manner, called *' natural steel,” or " German steel,” which at 
one time was imported largely into England, and is still used on the Continent, ui 
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consoqueiicc of its choapncsB, for all rough purposes, such ns tipping ploughshares, 
making axes, &c. See, 

7. This kind of steel is not made in England, in consequence of the bad quality 
of the iron made from the commoner ores of England. 

In a former report, I have shewn that this “ natural steer* can bo produced im- 
mediately from the ore in smelting the " iron sand** of South India, at a very cheap 
rate ; but on further investigation of the process, I have found that by treating the 
cast iron procured from this ore, in a manner similar to the German methods, a 
natural steel can be produced without any uncertainty in the result, for less than 
150 rupees per ton, which is less than iron now sells for in South India. 

0, By experiments on steel which I have made in this manner, 1 have found that 
it is lilted for every purpose for which natives now use steel, wdiile the process is 
so very simple, that it can be learned and practised by natives with very little diffi- 
culty, and the apparatus retjuisite costs hardly any thing. 

(Signed,) J* Campbeli.. Capt, Asst, Surtiei{i>r General* 

Kyacottah, 9th May, 184S. 

(True Copies.) 

(Signed) H. CiiAiMica, Chief Secretary. 

(True Copies.) 

H. V. Bayley, Dept, Secy* to the Gnm'ntnent of India, 



ADVERTISEMENT. 


The “ Palaeologioa” I published in the year 1832, as well as my 
work on fossil bones of the country of GeorgensmUnd (1834) and 
my palseontological treatises contained in the Transactions of ^Xon- 
demies and various Natural Societies, were so favourably received, that 
since some years I have been honoured with specimens of similar fossil 
organic remains of a former world, which on examination, offered 
important matter for results about fossil bones of the Mammalia, Rep> 
tiles, and Birds. Whilst these rare treasures were imparted to me 
by public and private collections of Germany, Switzerland, and the ad- 
jacent countries, with a readiness deserving every encomium, I am rt?- 
quested from different parts, not to publish my inquiries separately, 
but in a particular work. In order to satisfy such unbounded con- 
fidence and kind desire, 1 am willing to advance a work under the 
above title referring to the Fauna of a primitive world, which will 
contain iny inquiries about fossil bones. As it is impossible to give a 
complete insight with this advertisement, it will suffice, to form a 
judgment of its worth, by® citing, that this work, among the rest, will 
treat — of fossil bones of Pachyderraata (Mastodon, Rhinoceros, Palae- 
otherium, Dinotherium, Tapir, Microtherium, &c.), Rurainantia (PalsBO- 
meryx, Orygotherium, &c.), Roden ti a (Lagoinys Oeningensis), Car- 
nivora (Tlarpagodon, Pachyodon, &c.), Tortoises, Sauriens, Frogs, and 
Birds, which have been found in beds of Lignite or Brown-coal in 
Switzerland and in Aher deposits of Molasse in this country, as well as 
in the pits of pisiforme Iron ore or Moskirch, in the calcareous marl near 
Oeningen, the gypsum near Ilohenhoven, in the strata near Weisenaii, 
and in other tertiary strata; of the skeleton parts of the marine Mam- 
malia, called by me Ilalianassa, which very well designates the upper 
tertiary formations of our part of the world ; of remains of Sau- 
riens, Tortoises, and Birds from the cretaceous group (in the canton of 
Glaris, ike.) ; of the Plateosaurus from the Keuper; of thfe teeth of the 



Ificbyrodpn^ of Sauricins and Tortoises from the famous formation of 
the lithographic limestone dt Solenhofen ; by the co-operation of 
tbe -President fiarou Andrian and < the Count Monster, of the re- 
markable Sauriens of Muschelkalk (Nothosaurus, Pistosaurus, Charito- 
saurus, &c.) ; and of the other fossil vertebrated animals. 

As to the present eager pursuit of historical investigations about 
the constitution of the earth and the development of its organio 
types of animal life, there can be no better evidence than the remains 
of animals in the crust of the earth, amongst which the vertebrated 
animals are no doubt of the greatest importance. Thus if we add the 
creatures produced by the earth in a primitive age to number at 
present only, we are able to estimate the riches of the whole crea« 
tion, and to explain the alterations resulting from the sublime laws of 
nature. « I am confident, therefore, that the publication of a work like 
this, containing anatomical and geological discoveries of a former 
world, will be readily promoted. 

The work will appear in several numbers, the price of which shall 
be calculated, as is customary with such works, after, the number 
of sheets in German, printed in Latin letters in gr. 4% and according 
to the number of tables in fol% with plates after my own drawings, or 
executed after my immediate direction. As gain is not the object of 
this publication, the lowest price cannot be determined before I know 
the number of subscribers ; the number of ccfpies will not exceed much 
the number required, and the price in every case, will not be higher 
than that of similar works. The subscribers will please to send their 
direction to the author by the post, or by well known libraries, 
but plainly written. The list of subscribers will be joined to the 
work. 


[Irkma^ vojs MuYKIt.. 
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A Monograph of the Indian and Malayan sphcies of CuculidcB, or 
Buds of the Cuckoo family. By Edward BLirrH, Curatoi of the 
Astatic Society 

In the present state of Indian Ornithology, thefe is nothing so much 
required, as a series of carefully prepared monographs of various groups, 
ip which the object should be less to describe new species, than to 
attempt an analysis of those which have been already made known, 
\pSOre or less satisfactorily, by numerous writers, whose infeifmation at 
present lies scattered in a great variety of works, many of diflScuU 
aeC0ss, and others in which few would think of looking for notices of the 
kind* In proceeding to ofler a senes of such monogiaphs, 1 am quite 
a^ntlible of my ot n deficiencies, arising alike from a paucity of expen* 
five works of reference, and from the circumstance of my having so 
recently commenced the more especial study of Indian zoology ; but, 
on the other band, the peculiar advantages of my position afford consi** 
dentble facilities for the undertaking, and I am desirous to commence 
at oncCf and publish with as little delay as practicable, such information 
on many groups as will enable students of zoology in this country^, 
to liurti their observations to more account, by letting them kno^jt 
whitbarto Iheir attention can be advantageously directed^ hoping 
to elicit jIDrom them those various additional details^ whieh^ w^ta" 
postpone the publication of these monographs until my own r ^ 

. eheuld have supplied me with all such desiderata, ther^ ^ 
l{Ule chance of their ever appearing at all, and even if t*' 

No. 130. Npw Seribs, No. 46. 
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it is very whether they would prove to be of as much prac- 

tical utility. 

The species of Indian CueiiKdce are rather numerous, and to these 
I shall first invite tile attention of our zoologists^ commencing with 
those members of restricted Cucultis, which, like the included 
European Cuckoo, have short and half- feathered tarsi— -alone a sufii- 
cient indication of this particular grbup. 

In the European species of this genus, the sexes are usually similar, 
though the female has generally some trace of barred markings on the 
sides of the neck^ which are likewise present in a few of the young 
males of the preceding season, while they are absent in some old 
females ; but I have seen one instance, and heard of others, wherein 
the adult (presumed) female of Cuculm canorus has been entirely 
clad in a barred livery, quite different from that of the young, and cor- 
responding to the garb which seems to be the ordinary one of certain 
of its allied Indian congeners, in which state it has been described as a 
separate species by the name of C. hepatiem. A specimen of this kind 
has been noticed by my friend J\Ir. Thompson of Belfast, in the ^ Pro- 
ceedings of the Zoological Society** for 1834, p. ‘20 ; it was killed at the 
end of May, as was likewise that which fell under my observation ; 
and it seems probable that the converse occasionally obtains with 
certain of the Indian species, some females of which may resemble the 
mature males in pluhiage, while perhaps the latter in some instances, 
at least on casting their first or nestling feathers, may assume a dress 
resembling what in them is the ordinary one of the other sex ; this 
remains to be certified by actual observation. 

At least five species of typical Cnculus inhabit this country, two of 
them being characterised by having a shorter and less graduated tail, 
and markings on the under- parts, which, as observed by Mr. Jerdon 
in the instance of one of them, have tlie same character as those of 
the Hawks, being longitudinal in the young bird, and becoming 
transverse with age ; such are — 


Sil. C. sparverioideSi Vigors, P. Z# S, 1831, p. 173, — Gould’s Centu^ 
t>l. LIIL* (ACC1PITB1T4S Cuckoo.) Length about fifteen inches; 

^ the ** Fenuginous-necked Cuckoo'’ of Latham, Hist, III., 

'269, t{tian||^^ering in the colour of the bill aud feet, and in having the wings of 
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of wing eight inches and a half; and middle tail feathers eight inches^ the 
outermost an inch and a quarter shorter; bill to forehead (through the 
feathers) an inch and one-sixteenth^ and to gape an inch and a quar- 
ter; tarse seven.cightlis of an inch. General hue of the upper-parts 
(in the specimen before me) a bronzed dark brown, but slightly tinged 
with ashy, though* I think it probable that older birds would be grey- 
er : crown, occiput, and sides of the upper-part of the neck, very dark 
ash-eoJour ; the sides and front of the lower-part of the neck bright 
ferruginous, marked a little with dark ash, and white at the bases of 
the feathers ; chin dark ashy, the throat white streaked with the Same, 
mingled with rufous ; lores also whitish : under-parts from the breast 
fulvescent- white, transversely streaked with dusky, but the vent and 
lower tail-coverts pure white, with one or two dfirk bands on only the 
longest feathers of the latter ; tail of a paler brown than (he back, and 
crossed with five dark bars, one of them basal, another subtbrminal 
(which is very broad), the extreme tip being whitish, and the penulti-. 
mate dark bar much narrower than the others ; tlie space immediately 
bordering the dark bars beyond them being paler than the rest and 
rufescent : primaries and secondaries obscurely marked on their outer 
webs with narrow bars of dull pale fulvous, and on their inner webs 
banded with white internally. Bill dusky horn-colour, with some yel- 
low on the lower mandible; the irides and feet both pale gamboge- 
yellow, the feet with a slight buff tinge” (Jerdon). A young specimen 
has all the upper. parts transversely barred with rufous, except the 
crown which is dark ashy without markings: under-parts fulvous- 
white, each feather having a mesial blackish streak: there arc six dark 
bands upon the tail, and the rufous colour bordering them is more 
developed than in the adult : the head and throat are nearly as in the 
mature plumage. 

Both this and the next species are included in the catalogue of 
Dr. Boyle's birds procured at Saharunporc and in the Himalaya, as 
migratory, appearing in March ; and the present w^ould seem to be 
chiefly a mountain species. I have not yet met with it in Bengal, 
but Mr. Jerdon baa lately procured two specimens in peninsular 
India, from which 1 |iavc drawn up the foregoing descriptions. Of its 
habits I can say nothing. 

2. C^fugM^ Li». Tram* XIII. 178; Bhr6u iua*b^a 
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or large) and Bychan Cuckoo, and the yom^^Sokagu Cuckoo, of 
Latham, Gen, Hist III,, 264-5 ; C. Lathami, Hardwicke and Gray j 
C. radiatmi?), Gmelin, or le Coucou brun etjaune a ventre ray 6, Buf- 
fon. Hist. Nat., Ois., VIL, 379.* (Whistling 'Cuckoo.) Length thir- 
teen inches and a half, by twenty-two inches in extent ; wing from bend 
seven inches, and tail six inches and three quarters,* its outermost fea- 
thers an inch and a half shorter than the middle ones : bill an inch and 
one-sixteenth to forehead (through the feathers), and an inch and 
a quarter to gape; tarse three quarters of an inch. Colour of the 
upper- parts uniform ash-grey, the winglet and coverts of the primaries 
darker: fore-neck and breast pale rufous, each featlier light-grey in 
the centre : belly and flanks white, barred with adjoining lines of grey 
and rufous ; the white hardly visible anteriorly, from the overlapping 
of the feathe^: thighs, vent, and lower tail-coverts, pure white; the 
first a Kttle barred : throat grey, and some white at the base of the 
bill and sides of the throat: tail grey, tipped with faint rufous and 
finally whitish; having a broad dusky siibterminal band, and five 
other narrow undulating zigzag bands (one near the base), composed 
of a dusky bar and then a whitish one adjoining, with some traces of 
rufous: quills barred with white on their inner webs for the basal 
two-thirds or three.fourths of their length: bill dusky, the lower man- 
dible, except at its extreme tip, and the sides of the base of the upper 


* biiice writing the above, I have seen Srmnerat's iigure of his Coucou d ventre^ 
rayd de VIsle Panay, and am less incliuod to idciiiify it with C. fugax than 1 was 
previously. It is desci^bed to be nearly as large os the European species, having an 
even tail: “ the upper part of the head of a blackish-grey; throat and sides of the head 
vinaceouB ( couleur de He de vin) ; breast dull orpiment-yellow, the belly faint yellow 
^hnd both barred with black; hack and wings dull brown-black; the tail composed 
of feathers of even length, tipped with white, and marked with series of white round 
spots [Upon the shafts], so arranged as to form [interrupted] bars : bill black • the 
hides pale orange; and feet reddish.** Dr. Buchanan Ilamiltpn referred the C.kigax 
to this species ; and it appears that the latter has never been verified as distinct to 
judge from every succeeding writer having copied from his predecessurs. 

One of the specimens referred by Latham to his Sokagu is described as having ** the " 

under-parts of the body to the thighs pale slate-colour,** while the description of the 

back suits very well the young of C, fugax: another has «ihe body beneath pale 
ash-colour, marked with roundish black spots on the sides of the neck and body*’ • and 
a third has «aU the under-parts dusky-white, marked with longitudinal stroiis of 
whichjigreM with #11, the young of C. fUgax which I have seen so 
i^^B„ «nb5tantiate these varittue 

aSv “"“y f ‘“8 of ao™ or less quesUonabie 

their ^ttluc is thereby much deteriorated. , 
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one^ wax-yellow: orbits brilliant gamboge-yellow; irides the same: 
feet comparatively dull yelloy^« An adult female had the bill pale- 
greenish at the bdsal half of the upper mandible, and on nearly the 
whole of the lower mandible, the rest being dusky ; irides brownish- 
yellow. Size exactly that of the male, and plumage only differing in 
being less vividly coloured, the breast mottlings dingy [and indistinct. 
The young have the irides paler and greenish ; the usual rufous bar. 
ring of the upper-parts not very distinct, being almost obsolete on the 
back, and chiefly visible on the wings and about the nape ; head 
ashy; and the longitudinal markings of the lower.parts mucti less 
dark than in the preceding species. Very young birds have the bill 
wholly yellow. 

This Cuckoo, originally discovered (if identical with radiatiis) in 
the Phillipines, and since observed in Java by Dr. Ilorsfleld, is very 
common in Bengal, and apparently throughout India — ecfually so 
with the British Cuckoo in England. It feeds largely on fruit, espe- 
cially (as remarked by Mr. Jerdon) on the small figs of the banyan 
tree, but it also preys on caterpillars and other insects. It is a noisy 
bird, and has two or three different notes, the most remarkable of 
which is the shrill whistling creseme/u note adverted to by Mr. Jerdon, 
and which Mr. Elliot endeavours to express by the sound “ whe^ 
fcheewa, whe-wlm-wa^ whe^whe^e-wa, uttered eight or ten times, 
and sometimes oftencr ; at first lower, and gradually rising till the later 
repetitions become extremely loud and shrill f — indeed, so much so, 
that it is impossible for one's attention not to be aroused by it, and the 
bird often delivers this cry perched conspicuously upon a bare branch 
near the top of a high tree, being answered to, at times, by others, anil 
not unfrequently two or three of them may be heard engaged in noisy 
contest, emitting then a continuously reiterated squeaking cry, which 
also increases gradually in loudness. This bird is the Chokc-delto of 
the Bengalees, a name meant to be Imitative of its note, but which is 
not very expressive of it. 

3. (7* canorus, Lin. (The European Cuckoo.) This species is to- 
lerably common on the Himalayas, and Lieut. Tickell informed me 
that it is not rare in the jungles of Borabhum and Dhol^dm, but Mr. 
Jerdon states that it is seldom met with Southward of North latitude 
20® [that is, in India, for in Africa I believe it is not unfrequent in the 
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Cape colony^. Its well known note was often heard in Goomsoor.** 
Colonel bykes mentions it as found, though rarely, in the Bombay 
Deccan ; and Major Franklin designates it ** the common Cuckoo of 
India": but I have never yet heard its note in the vicinity of Calcutta, 
though 1 possessed a living specimen for some i^onths which was taken 
in the neighbojirhood. It is a very rare bird, according to Dr. HorsQeld, 
in Java, and in the specimens from that island a very slight differ- 
ence from the bird as it occurs* in Europe is observed." Can it be, 
therefore, that the nearly allied C. mtcropierus is here mistaken for 
1 possess an example of the latter from the Malay peninsula, 
and the Javanese C. Uriatus of M. Drapiez would seem to be no 
other. The C. canorus measures fourteen inches long, by twenty- 
six inches across ; wing from bend eight inches and threc>quarters, and 
tail seven inches, its outermost feathers two inches shorter; bill to 
forehead* (through the feathers} an inch, and to gape an inch and 
three-sixteenths ; tarse seven-eighths of an inch, 

4. C. micropterus,* QoxiXdi, P. Z S. 11337, p* 137; probably C. 
atriatua, Drapiez, Diet Cliibn* dtlluh Nat, IV., 570* (1323); Dw/t- 
mun CnckoOt var. A., Latham, Gm. Hist III., 264, — that previously 
described by him being cither a variety, or (more probably) merely 
an imperfect;ly moulted young specimen, retaining its nestling white- 
tipped larger wing-coverts, — erroneously (I presume) referred by 
this author to the Coucou vtdyaire d*Afrique of Levaillant, or C. 
giilaris figured and described in Shaw's Zoology (IX, 83), which 
would seem to be very closely allied. (GarAT-BiLLED Cuckoo.) Dif- 
fers from C. canorus in its inferior size, larger bill, the darker hue of its 
upper-parts, and differently coloured iris, while its note is very dis- 
tinct; length of a male twelve inches and a half, by twenty^hree inches 


• **TaiUe, douze pouces,- Parties supcru'uips U*uii brun cpndru, bldu&tre; remi- 
gas brunes, frang^es do bUnchiUic, le deux piomieros dpnteli os do uiu^satre; rectnees 
peu etagfes [if we except the outermost pair, this holdf. good m C. inKropU*ru^\^ 
iion.\tics, avee Pextr^mite et des taches lolong de la tige blanches; ghrgc ct devant 
du cou U*iin cendre bleu&tre, trt^s-clair ; parties mterieurcs bliiuch&tres, ra}>?<es transvef- 
salrmeni dc uuir; bee nOir, lou&s^UiC en dessous a sa ba^e, piedb ruuge&tres. De 
Java On nous a communique sous le nom de Cucutui dasyjmh, un espeto de mC'ino 
taille venuut ^gidement de Java, qui poutrait bien f*tio lo Coucou a ventre rayd 
daus sou )eune age ; il en difiere en ce qne les parties supendures sent 

toules 11 oversees de bandet> musses, et qui U gorge et la devant itu lou sunt sem- 
blables au lestes des parties infeiieurcs.'* 



1842.J Malayan specUs of Cumlidtt. 903 

in extent ; wing from bend seven inches and a half, and tail six inches, 
the outermost feather two inches shorter : another specimen had the 
tail six inches and three-quarters long ; bill to forehead (through the fea- 
thers) an inch and one-eighth, and to gape an inch and five-sixteenths ; 
tarse three-quarters of an inch. Bill coloured as in canorus^ but the 
irides pale dusky, and the orbits and feet light wax-yellow : the abdo- 
minal cross-streaks are, also, usually broader and wider apart than in 
C. canorus ; but perhaps the most ready distinction is afford^ by the 
comparative shortness of the wings. Colour of the upper-parts darker, 
and m old birds uniform pure dark ashy ; in specimens once moulted 
a bron/iCd ash-brown, with the head and iieek grey, the throat and 
breast pale grey, and slight traces of rufous on the sides of the neck 
and on the wings. A young Malayan specii^ien has much white 
about the head, occupying the whole loral feathers, broadly margining 
the lateral feathers of the crown, and passing backward a9 an ilU 
defined streak to the occiput ; ground-colour of the upper-parts dull 
brown, with a slight gloss of bronze ; the nuclfkl feathers having one 
broad bar of white, which is little seen from their overlapping, and 
slightly edged with pale rufous; the interscapularies with a narrow 
single bar of pale rufous, and margined with the same ; scapularies, 
wing-coverts. and tertianes, more broadly tipped with dull white, 
and together with the primaries and secondaries more or Jess barred 
or spotted with dingy rufous ; inner webs of the primaries marked 
with white, as in the adult ; the white markings on the shafts of the 
tail-feathers more developed, and the medial tail-feathers spotted with 
faint rufous along both margins ; the upper tail-coverts are barred with 
rufous and tipped with whitish, the lower almost spotless: under! 
parts fiilvous-white, barred with dusky, which latter is almost hidden 
on the throat and breast by the broad pale margins of the feathers.* 
This bird is common on the Himalaya, and I was informed by 
Lieut. Tickell that it is of frequent occurrence in the neighbour- 
hood of Chyebassa, in Central India, but I cannot find it recorded 


« This young bnd soemb to agree, except in being a trifle smaller, with the Brmn 
Cuckoo ot Latham, Gen, Hist, 111,, 201. ** Length thirteen inches, bill bent; gene- 
ral colour of the back and wings blown, mottled with white ; head, neck, and under- 
paits, white, with dusky markings; tail long, cuncilorm, whitish, barred irregularly 
with dusky, legs bluish , toes belnn and behind tolerably hooked. Inhabits Ceylon.** 
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in Mr. Jordon’s catalogue* though I doubt not it is occasionally met 
with throughout the wooded parts of the country. A specimen from 
the Malay peninsula has already been noticed, and I presume it to be 
the Javanese C* striatus of M. Drapiez, if not also Dr. Horsheld's 
Javanese slight variety of C. camrus ; I also find it included in 
Mr. Vigne^B catalogue of his collection of birds procured in Kashmir 
and Little Tibet (Proc. Zool Soc., January 26, 1841). About Cal- 
cutta itgis not rare, though I have hitherto been able to procure but 
one recent specimen ; but I have often heard the musical note of ano- 
ther in possession of a native, and from which is derived its Bengalee 
appellation of Bocuttdeko, Lieut Tickell termed this a double repeti. 
tion of the sound cuckoo^ and the tone of utterance is much the same as 
in the last species, or it may be styled a melodious deep. toned whistle, 
agreeable to hear despite its monotonous reiteration. Among the natives 
this bird is an especial favorite. The captive specimen had the same 
pale feet and orbits, as compared with the European species, and light 
dusky irides, as in that which 1 procured for the Museum : but neither 
pf these were in the final pure grey plumage, but in what 1 have 
described as their second dress. The name Dunmun, which according 
to Dr. Latham this species bears in Calcutta, ^ems to be quite un- 
known here. 

5. C, poliocephalus, Latham, Gen. Hist. IIL, 181, — the grey old 
male; C. Himalapanus, Vigors, P. Z. S. 1831, p. 172, — Gould’s Ccw- 
turp, pi. LI V., but the tar^e erroneously represented as unfeathered ; — 
not of Jerdon, Madr, Jour. XL, 220 : the female, or dress corresponding 
to that occasional livery of C. canorus upon which was founded the fic- 
titious C. hepaticus. (Small Himalayan Cuckoo.) Male exactly re- 
sembling the mature examples of the last species in colour, except 
that the specimen examined has a stain of rufous on the breast, as 
often happens in younger males, and especially females, of C. eanorm, 
(though the bird here described had nearly quite assumed this livery 
for at least the second time) ; but the size is very much smaller, this 
measuring but ten inches to ten and a quarter in length, the wing five 
inches and seven-eighths, or commonly a trifle less, and tail five inches 
and one-eighth; bill from forehead eleven-sixteenths of an inch, and from 
gape an inch ; tarse posteriorly five-eighths of an inch. It is possible that 
old females assume a similar garb ; and that young males, once moulted, 
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do not differ in their colouring from ordinary females. The latter have 
all the upper-parts fine rufous-hay, spotless (or nearly so) on the fore- 
head, sides of the neck, and rump, but elegantly barred with dusky across 
the scapularies, wings and tail, and faintly on the crown, hind-neck, 
and interscapularies : under-parts barred more broadly than in the 
male, including the lower tail-coverts, which in the male are spotless; 
the throat, fore-neck, and breast, whitish along the middle, and stain- 
ed with rufous laterally, having also dark bars more or less distinct; 
and there are the same white markings along the shafts, and at the 
tips of the tail-feathers, as in the male of this in common with the 
foregoing species, which white markings are wanting in C. niger and 
probably Sonneratiu A specimen in full-grown nestling plumage has 
the bill shorter, less curved, and wholly black; ^nd the plumage 
altogether as in the darker examples (which I believe are always 
females) of the young of C. canorus: the head, neck, and*smaller 
wing-coverts, being dusky-black, margined, as is the whole upper 
plumage, with white ; fore-neck and breast ttie same, but with a 
white bar across the middle of each feather ; a similar bar, but 
faint rufous, across the scapularies and interscapularies, and two or 
more such bars on the upper tail-coverts; tail as in the female, 
but having the white markings more produced, as are also the rufous 
bars of the primaries. 

Upon a former occasion, 1 referred this species to C. Sonneratii* 
but have since met with another from peninsular India which I 
cannot doubt is the latter, while the adult male of the present one is 
distinctly the C. poliocephalus of Latham. It appears to be peculiar 
to the Himalaya, and the specimens here described are from Darjeel- 
ing. I have been informed that Us note is proportionally very loud.t 

* Vol. XI, p. 168. . 

f Here may -be noticed the C. rubeculuSy Swainson, Nat. Lihr., Birda of Western 
Africa^ II, 181. •* Wiugs aix incbeN and a half loug; breast and sides of the ueck 
rufous; body beneath fulvous- white, with broad black bars; tail hlatk, with three 
white spots down the shaft; the tips white. This Cuckoo is at once known from the 
last [C. nigricans^ Swainson, — Above and beneath black, glossed with blue; 
quills internally white, with blackish band.s ; tips of the lateral tail-feathers 
whitish; bill and legs black;**] by the colour of its tail and the greater breadth of 
the black bars on the body. A young specimen, in a state of moulting, has obviously 
been prepared by the Senegal bird-stuffers ; but what we consider as the adult bird is 
a specimen sent, as we are informed, from India : both, however, agree in the length 

(i c 
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Two species are confounded with it in Mr. Jerdon's elaborate cata- 
logue of the birds of peninsular India, namely, the yoiin^ of his doubts 
fully cited C.flavwtt which is C. tenuirostris of Hardwicke and Gray, 
and evidently identical with C. niqer of Latham and Gmelin, and 
the closely allied species which I refer to Sonnerattt, Auctorum, both 
of these having been sent me by Mr. Jerdon as the adult and young 
of C. Himala^anus of his list. One of them agrees with all the pre- 
ceding in having the tarse half-feathered, but the plumage of both is 
much more closely barred, and the tail in particular (of C. niger at 
least, for the other has this part too imperfect to judge from,) presents 
as many as fifteen cross-bars in the young bird, wherein this agrees 
with the female C6el« There would appear to be other Indian species 
allied to these, which are at present very imperfectly known: and I 
much suspect that all will prove to have the males glossed dusky-ash 
of some shade, without markings except on the tail, while the females 
are permanently barred or spotted, in which respect they would re- 
semble the Cbels (sui^genus Eudgnamys.) 

6. C. Sonneratii Latham, Ind. Orn. II, 216,* le petit Coucou 
des Indes Sonnerat, Foy. Ind. IV, 216; C. Himalayanus apud 
Jerdon, Madr, Journ. XI, 220, where C. tenuirostrin, Hardwicke 
and Gray, is introduced as a synonym, the young of this being con- 


of Ihc winces and the poculiar colour and markings of the tail, so that vre have but 
little doubt that they are of one species ; although, in the young bird, the rufous 
colour of the breast, and the bands on the body, are nut so dark as in the supposed 
adult from India. The vent and under-tail-coverta are light buff-colour.’* 

It may be remarked that Mr. Swainson is one of those authors who, in general, use 
the term hidia in the vagucbt signification, ini hiding the Burmese and Malay coun- 
tries, if not all Southern Asia eastward of the Indus, Thus, to select one of many 
instances, he remarks, of the Eurylaimi, that their geographic limits seem to be 
restricted to llie hottest parts of India** ( Class. Hirds^ II, Bi J ; the truth being, that 
no species has yet been discovered in the "hottest parts of India,** properly so called, 
but there are two on the flanks of the Himalaya, a third in Assam, and proceeding 
thence southward, to the east of the Bay of Bengal, the number increases in the 
coded Tenaascrim provinces, and attains its maximum in the Malay Peninsula and 
Islands ; the two species first alluded to, however, not extending southward, so far as 
has yet been observed. Consequently, one of the distinctive features of the Ornithology 
of India, On the one hand, and of the Burmese and Malay countries on the other, 
consists in the developement of this remarkable group in the latter ; and the impro- 
priety of designating the whole by the appellation India, is especially apparent in the 
case cited. 
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founded with the present species. (Sonnerat*s.^ Cuckoo.) The only 
objection I can perceive to the propriety of referring a specimen before 
me to the Little Indian Cuckoo of Sonnerat, is that, that author 
states the bill, feet^ and iridea of his bird to be yellow, whereas in 
the one here described the feet appear to have been dusky*plumbeous, 
with at most a tinge of yellow, and the bill is wholly black, mixed 
with whitish on the lower mandible. It resembles so much the fe- 
male and young of the next species as to have been confounded with 
them by so acute a discriminator as Mr. Jerdon ; but may, never- 
theless, be readily distinguished from them by having the tarse hrjf. 
feathered, and by the greater length and stoutness of the bill, which 
is also less compressed towards the tip. Probable length of the 
recent specimen about nine inches and a half, of \)ring hve inches and 
one.eighth, and tail (the medial feathers being wanting) four inches 
and one-eighth ; bill to forehead (through the feathers) above sfti inch, 
and to gape an inch and one- eighth ; tarse three-quarters of an inch, 
and externally feathered nearly to the toes. Another distinction from 
the females and young of the next species consists in tlie whole under- 
parts from the throat, being white, but very faintly tinged with fulvous 
on the flanks, and marked throughout with numerous narrow dusky bars, 
agreeing thus with the description given by M. Sonnerat; the sides of 
the head and neck are also white similarly barred, but the ear-coverts 
are coloured like the back, and the frontal feathers white at base, 
shewing conspicuously just over the bill ; upper-parts uniformly green- 
ish-dusky, with numerous cross-bars of rufous, excepting on the 
coverts of the primaries, while the latter have only an indication of 
these bars on the extreme edge of their outer- webs. Of the tail only 
two feathers exist in the specimen, which appear to belong respectively 
to the second and third pair; their colour is rufous, with a broad 
dusky bar near the end, the external webs almost wholly dusky, with 
traces of rufous barring on the extreme edge, more conspicuous 
towards the base, and fragments of numerous other bars on the inner 
web; its two external feathers are also seen, on turning up the rump 
plumage, to be growing, and what appears of them is rufous with a 
whitish tip, a dusky outer web and subterminal broad bar, with other 
narrower bars on the inner web. The body-plumage had recently 
been renewed, and I judge the specimen to be a mature female, and 
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have very little doubt that the adult male will prove to resemble 
much that of the next species. 

Mr. Jerdon states of this bird, though it is necessary to bear in 
mind that he did not properly distinguish it from the following species, 
that “it is found, though rarely, all over the peninsula, in thick 
forest jungle. I have observed it once or twice only, in Malabar, and 
in the Coonoor Ghaut, but have seen specimens from Travancore, 
where it appears tolerably abundant, and also from the eastern range 
of ghauts, about the latitude of IMadras. The stomach of the only 
specimen I shot contained caterpillars.” 

7 . C. niger, Latham, Gen. Hist. III. 2SCi*; C. Bengalensis niger, 
Brisson, IV. 141, --as cited by Latham; C. temiirostris, Hardwicke 
and Gray, — the middle-aged female ; doubtfully quoted as C. flwous, 
honorattiSy Sonneratity and luguhriSy by Mr. Jerdon, Madr. Journ, 
XL 22U, but distinct from all of these, — the adult male. (Plaintivk 
Cuckoo.) Distinguished from the preceding by its smaller, shorter, 
and more curved bill', and wholly naked tarse. Length, of a male, nine 
inches, by thirteen inches in extent; wing four inches and a half, and 
tail the same, its outermost feathers an inch shorter ; bill to forehead 
(through the feathers) barely sevcm.eighths of an inch, and to gape 
fifteen-sixteenths of an inch ; tarse somewhat exceeding five-eighths 
of an inch. Plumage varying much in colouring according to age 
and sex. What I infer to be the fully mature male is described by 
Mr. Jerdon to have the plumage above entirely cinereous, with 
a slight indication of greenish gloss on the wings only ; beneath pale 
cinereous, vent and under tail-coverts white; the quills with a 
broad white band on the internal webs ; and tail black, its inner 
webs banded with white, except the two centra] feathers, and all 
tipped white. Irides of a fine ruby red.” Another is described 
by him to be entirely of a dark cinereous tint, with a strong 
gloss of green throughout ; tail blackish, edged with rufous ; quills 
beneath cinereous. Irides blood-red; the bill blackish red beneath 
(at the base), also at the gape and internally; feet reddish.” A third 
he describes as of the same glossy green colour above, with the 
exception of the rump, which is a lighter cinereous without any green, 


The sole objection to this identificstion is, that the bill is stated to be oranj^e. 
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aod the forehead— which also is nearly devoid of the green ; chin and 
throat cinereous ; breast the same but darker, banded with rufous and 
white; the belly pale cinereous, faintly marked with pale rufous and 
white; under tail-coverts and tail as in the first/* One procured near 
Calcutta, from which the admeasurements here given were taken, agrees 
nearly with the last, and exactly with a specimen sent by Mr. Jerdon : 
irides brownish-red, the orbits dusky; bill also dusky, with merely a 
dull yellowish tinge at the base of the lower mandible; inside of 
the mouth carneous deeply tinged with coral ; feet olivaceous, tinged 
with yellow underneath. Upper- parts wliolly dusky. cinereous, with 
a greenish gloss, except on the head and rump; throat, breast and 
belly, somewhat lighter cinereous; the vent, under tail-coverts, and 
greater part of the exterior webs of the outernios^t upper tail-coverts, 
white; tail blackish, its outer feathers successively more broadly tip. 
ped with white, and the inner webs of the two outermost fe«iher8 on 
each side barred with the same. A specimen casting oif the nestling 
livery has the new growing feathers of its undhr-parts a dull ruddy- 
brown colour without markings, including the belly and under tail- 
coverts, while those of the head and back are green ish-glossed dusky- 
cinereous, as in the last precedii^fg adults. The gloss of the upper-parts 
of this young bird, as also the colour of the irides of the glossed Bengal 
specimen before described, together with the analogy of C. micropterus, 
(the second brownish plumage of which is much bronzed, while little 
or^i^l^trace of this exists in dark ash-coloured specimens,) indicates 
th&t^4be glossless uniform dark ashy examples of the present species 
are also in fully mature plumage, the glossed being younger birds. 
A specimen, which 1 infer to be an old female, agrees in dimensions ; 
all the upper-parts are bright rufous, barred with broader dusky bands 
than in younger birds, having a greenish shine, and which are obsolete 
on the occiput and*rump, and nearly so on the upper tail-coverts ; pri- 
inaries wholly dusky-brown, with slight rufous edges towards their base 
only, these being more developed on the secondaries ; tail rufous, its 
medial feathers marked along the shaft with dusky, and the rest shewing 
fragments of dark bars, and a broader subterminal dusky band, with a 
white spot at the tip ; sides of the neck rufous, the throat, fore-neck, and 
breast, much stained with the same, and more or less crossed with un. 
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dulating dusky bars; belly, flanks, and under taiJ>coverts> white, with 
similar cross*bars more scanty on the last; some of the tibial feathers 
shewing traces of rufous, but otherwise white barred with dusky: the 
legs appear to have been dusky-yellowish. Two other presumed females 
agree better with General Hardwicke’s figure, except that their colour, 
ing is not so rufous, but more ferruginous, and their markings gene, 
rally somewhat finer : both have the entire uiidcr-parts deeply tinged 
with dingy ferruginous, a little albescent on the belly and lower tail- 
coverts ; their upper tail-coverts and rump have very numerous cross- 
bands, as likewise the occiput; and the tail has as many as fifteen 
bars, the same as in the female Coel. The immature plumage of the 
young male before noticed, as killed while in moult, has the barring of 
the upper.parts of a more mottled character, the ferruginous tint 
paler, and the nestling feathers retained on the under.parts are band- 
ed pretty much as in the last described females; its new tail-feathers 
resemble those of the adult male, while the only one left of the 
nestling series (being Ihe penultimate) is rufous, crossed with twelve 
or thirteen dusky bars. 

The points of resemblance between this bird and the common large 
CoeJ (Eudynamyn orienialis) are wgrthy of being noticed; viz. 1. 
the crimson irides, — 2. the sexual diversity of plumage, which I 
suspect to be constant, — 3. the uniform dark colouring of the male, — 
and 4. the nakedness of the tarse, wherein it differs from all the 
foregoing species ; while the number of caudal bars in, at lea)||^e 
younger females is a further token of this afiinity, and C. Mm- 
ratm would seem to he intermediate. Latham’s description of his 
male C. niger is sufficiently accurate, except that he assigns an 
orange colour to the bill ; but his female does not accord with any 
specimen which I have seen. This is described by him as having 
pale bill; is brown above, spotted with white; liead striped white 
and brown, over the eye a white streak ; under.parts white, with 
irregular brown spots ; thigh.feathers long, barred with brown ; tail 
cuneiform, brown, crossed with fourteen or fifteen whitish bars, the 
tip fringed with white ; legs pale blue.” 

From what 1 can learn, this Cuckoo appears to be not a rare bird 
in Bengal, though 1 have hitherto succeeded in procuring but one 
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recent speciinen^ ; and jVIr. Jerdon remarks that “ the Plaintive Cuckoo, 
as it may he appropriately named, is an inhabitant of the western 
coast of the peninsula, being found alike in thick jungle, and in the 
more open spaces, and even in gardens and avenues. It occurs at all 
levels from that of the sea, to the top of the Neilghierries, about 
Coonoor and Kotagherry, where it is found in thick bushy ground. 
[I have been informed by this naturalist, that he has since ascertained 
it to be much more generally diffused than he formerly supposed.] 
Like the other Cuckoos it is found single or in pairs. It has a most 
sweet and plaintive note, which is often heard, and which sounds 
something like the last syllable, hemg reke-whew, whe-whe-e^nv, much 
lengthened out, and very plaintive. 1 found its food to consist chiefly 
of caterpillars.”+ » 


• I havft sincft obtained others, amon^ which is a female that had nearly •acquired 
the adult garb of its sex, similar to that described above, ~ also two males, quite siuii- 
lar to each other, but in a phase of plumage different from jj,ny described iii the text, 
and one of them incompletely moulted into this livery, retaining a few unshed scconda- 
ries and wing-coverts, together with some scattered feathers upon the nape, belong- 
ing to the first or mottled dress common to both sexes. These have the back and wings 
dark grey, glossed with green, the head, neck, rump, throat, and breast, pure ashy, 
the last being tinged with rufous, while the rest of the loivor-parts, from the shoulders 
of the wings to the lower tail-eovcrta inclusive, with also the fore-part of the inner 
surface of the wings, and the axillaries, are uniform bright rufous-buff; irides com- 
paratively dull red. A specimen described hi the text was also moulting out of its 
first or mottled livery, and throwing out rufous feathers on the under-parts, but these 
are considerably duller than in the two now noticed, and they equally appear on the 
throat and breast, which in the present specimens are grey ; moreovor the upper-parts 
were coming much darker than in the latter, and equally so on the crown and back. 
The man who shot one of the rufoiis-hrcasted males here described, informed me that he 
saw it follow a butterfly on the wing, which it endeavoured to capture with its feet in 
the manner of a Hawk ; a trial that has already been recorded of the European 
Cuckoo. I may add that the average size of the present species exceeds the dimen- 
sions given in the text, the males commonly mnfisuring about nine inches and a half 
long, by thirteen inches^ and a half across; and the females nine quarter by twelve 
inches and three quarters. 

f The Javanese C.rufoDittatus C.pyrogaster (habitat not given) of Drapiez 
(Diet, Class, (VHist. Art. CoucouJj may be varieties of this or the preceding 
species. 

** C. rufovittatus. Taille, sept pouces. Parties siiperi^ures d’uii brun uoirfttre, ray6es 
de roux vif; plumes du front blanches d Icur base; remiges brunes, dentelees de roux a 
Jeur bords ; rectrices largcment bordees de roux, avec Textremite blanche, d*un roux 
fauve en dessous ; gorge, devant et c^tes du cou, et poitrine blancs, iinement ray^s do 
noir&tre; parties isferi^urcs d’un blanc rouss&tre; bee noir, brim en dessous a sa 
base; pieds d’un jaunc rouge&tre. La femelle a fauve tout ce qui est d*un roux 
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8. C. fiavus, Gmelin : le petit Coueou de VIsle Vanay, Sonnerat, 
Voyage a la Nouvelle Guinee, p. 122 ; le petit Coueou a tetegrise, et 
ventre jaune, BufiTon, HisL Nat., Ois. VI, 382. So far as an opinion 
can be formed from Sonnerat's figure of this species, I incline to 
regard it as nearly allied to the preceding one; but the tarsi are 
doubtless represented much too long, and they are figured to be 
naked, as in C. niger- Length (apud Bufibn) about nine inches, 
of which the tail measures more than half, and is of a wedge shape. 
Upper part of the head and throat light grey ; the nape, back and 
wings, pale umbre.brown ; belly, thighs, and lower tail-coverts, pale 
yellow tinged with russet ; and the tail black, barred with white. 
Bill and feet light yellow, the former tipped with black. A female is 
described by Sir Stamford Kaifles to have “the tail barred witJi 
brownish-yellow instead of white, and the grey extending to the 
breast. ^ The nostrils are perfectly round and tubular, their edge form- 
ing a prominent ring. Found at Pulo Penang also in the island 
of Fanay, and very abundant in Java, and doubtless in the Malay 
countries generally; frequenting the plains and cultivated tracts, 
where, in Java (according to Dr. Horsfield), “ it is heard in the morn- 
ing from almost every tall tree. It has three distinct notes, which 
it repeats in great regularity with a loud but not unpleasant voice, 
although by many natives it is considered ominous of evil.*' 

9. C. C Eudynamys fj honoratm, Lin ; Cuil, v. Coueou tachete de 
Malabar, Buifon, and figured in Shaw's Zoology, IX, 104 : identified, 
according to Levaillant, with his African Coueou Tachirou, Oiseaux 
d*Afrique, pi. 216, apud DicU Class. d*Hist. Nat, IV, 569. This 
manifestly appertains to the Coel section, differing from the common 
Coei in being much smaller, in having a still more graduated 
tail, &c. ; what is probably the livery of the female and young appears 
to be the only one described in the books to which I have access. 

vif chez le m^e ; elle a le sommet de la t^te cendre, la gorge et les c6tes dn cou teints 
de fauve, et toutes les parties inferi^ures faySes de noir^tre. De Java. 

“ C. pyrogaster, Vieiilot. TaiUe huit pouces, six ligaes. Parties superi^ures d'lin 
brun broaz4, rayees transversalement de fauve; sommet de la t^te tiruntsurleceodre; 
r^miges intermSdiares dentelees de fauve, les laterales de blanc ; toutes etagees et 
termindes de blanc ; gorge, dessous dtt cou, poitrine et ventre d’un fauve 'pftle, ray^s 
transversalement de brun et de blanc; bee noir, brun&tre a sa base en dessous; pieds 
roiige&trps.*' 
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Length above a foot^ the tail about six inches, and very much 
graduated, its outermost feathers scarcely more than half the length 
of the middle ones* All the upper-parts blackish-ash, marked with 
two points of white on each feather ; the throat and under-parts white, 
i^th ash-coloured cross-rays ; quills cinereous, and also marked with 
transverse macular bars. This bird is stated to inhabit Malabar, but 
mudi requires to be verified as an inhabitant of India. It is ap- 
parently intermediate to the common large Coel and diminutive 
C, niger* 

10. C. (Eudinamgs, Vigors and Horsfield, Lin. Trans. XV, 
304,^ orientalis, Lin. ; C. Indicus^ Latham, Ind. Orn. 111,285 ; and 
the female--»C. Mindanensis, scolopaceus^ crassirostrisj punctatusy 
and maculatus, Auctorum. (Common Corl.) Lengl^h fifteen and a half 
to sixteen inches, by twenty-three inches in extent ; wing seven 
inches and a half, and tail the same ; bill an inch and a quarter to 
forehead (through the feathers), and nearly one and a half to gape ; 
the tips of the mandibles opening to two inches and a quarter from the 
hooked extremity of the upper one ; tarse an inch one-eighth, and 
bare of feathers except close to the joint: irides bright crimson, affords 
ing a very conspicuous character in the living bird, and quite reliev- 
ing the sombre uniform greenish-glossed black colour of the plumage 
of the mature male: bill pale greenish, and inside of the mouth flesh, 
coloured: legs somewhat bluish-slaty, or in younger individuals dull 
greenish lead-colour. Average size of both sexes alike, or nearly so, 
though it may be that the females are more commonly somewhat the 
larger. Too well known in India to require a further description. This 
bird is very common in Bengal, as also in the Malay countries, extend, 
ing even to Australia ( Lin. Trans* XV, 804), where, however, it is 
understood to be rare.* Mr. Jerdon notices it as ** common in the 
Carnatic in groves, gardens and avenues, and also on the west coast ; 
but rare on the bare table-land. It feeds entirely on fruity and is 
remarkably fond of the fig of the banyan tree.” During the time 
these figs are ripe, which is early in the cold season in Bengal, the 
trees are quite alive with Barbets (Buccojy Coels, and other less 
abundant visitants. Col. Sykes remarks, of the Coel, that its sin. 

* The CW. crassirosiris, currently identified with this species, is described us 
African. 

6 D 
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f^ularly loud ootes are not at all like those of a Cuekoo" (IK S. 
1832, 97): assuredly they do not resemble that “note of fear, 
unpleasing*' to particular parties, but those who are acquainted with 
the melodious liquid shaking note which the European Cuckoo 
frequently utters as it takes wing, will immediately recognise tl^ 
Goers cry as thoroughly cuculine; at least I did so, before I knew 
what bird it proceeded from. The Coel is very commonly kept 
raged by the native inhabitants of Calcutta, becoming quite fearless and 
familiar, and frequently uttering its loud cry {Jcoyo^koyo-^koyo, with 
variations,) adverted to by Col. Sykes, as well as another note, which 
truly corresponds to the sound cuckoo emitted by the bird of Europe, 
and which sounds like ho^tohee-yo. delivered at intervals as the G. 
canorus utters its well-known cry, often for a long while together, 
and not unfrequently in moonlight nights. The Coel is remarked by 
Mr. Jerdon to be parasitic,* and here as with him usually selects the 
nest of the common Indian Crow (Cotvur splendens ) to deposit its egg 
(or, as I am told, generally two eggs) in ; and I am farther assured, 
that it is no unfrequent occurrence for the Crow to turn out the young 
Coel at the age when it has begun to put forth its spotted feathers. 
This remains to be certified by farther observation. The Coel is 
very good eating; and the same is stated of the European Cuckoo. 
As compared with the allied species, its robustness of form would 
seem to be exceptional, rather than normally characteristic of its sub- 
genuS, and its relation to some of them may be compared to that of 
Graeuia (or Eulabee, Cuv,,) religiooa to Pastor tristis and the other 
thick-built smaller Mynahs. 

I ehall not venture to introduce, as an established species, different 
• the CoSl, the C. Panayus, Latham, Ind. Orn. L, 2i0, Gen. 

III., 38!,-- founded on the Coucou iackeie de Panay of Sonne- 
rat : which appears to differ only from the female orientals in want, 
ing th^ rufous on the ear-coverts (not always present in the young of 
the latter), and in having an ungraduated tail : the throat and upper 
part of the front of the neck are also figured and described as black, 
spotted like the back, and abruptly defined. It is said to inhabit the 
island of Panay, but needs verification. 


« Virt« also J. A. S. Vill (i84. 
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Subgeiias Paeudornis, Hodgson^ J* A, S. VI|I. 135.* (Drokqo 
Ctrcxpos.) Essential structure that of the other buekoos with feather- 
ed tarsi, but the tail even or forked, except that the outermost feathers 
are much shorter than the rest, and the two lateral halves of the tail 
curve outwards towards the extremity, as in the Drongos. The siae, 
colouring, and general aspect, also, so closely resemble those of the 
Drongos (£dfo/ 2 «^, subgenus Dicrurus), that an ordinary observer might 
readily mistake one for the other, whence Mr. Hodgson’s apt desig- 
nation of false bird {Pseudornis), i. e. ‘ disguised Cuckoo.’ Mr. Jerdon, 
indeed, suggests, of one of them, — Does this Drongo Cuckoo select 
the nest of the Dicrurus to deposit its eggs in? If so, the foster- 
parents would hardly be undeceived even when their progeny were 
arrived at maturity.” The sexes are similar, but^ whether the young 
also resemble the adults 1 am unaware. These birds inhabit upland 
forests. ^ • 

11. C, ( Pseudornis) dicruroides, Hodgson, J» A. S» VIII. 136 — 
Madr. Journ, XL, 221. (Fork-tailku Dnoilbo Cuckoo.) Length 
ten inches to ten and a half, of wing five and a quarter to five and a half 
inches, and of penultimate tail-feathers five inches and a half to five 
and three-quarters, the outermost an inch and a quarter less, and the 
medial three-eighths of to half an inch less than the penultimate ; 
bill to forehead (through the feathers) an inch, and to gape rather 
more ; tarse three-quarters of an inch. Irides hoary-brown ; bill black, 
the palate red; legs and feet blue. Colour black, with a changeable 
blue and green gloss, brighter on the upper-parts : head subcrested : 
the outer webs of some of the long tibial feathers white, as also 
those on the tarse, and the under tibial feathers which are of downy 
texture; a minute speck of ihis^lso near the tips of the outer 
principal wing-coverts, but often obsolete; the same occasionally on 
the t^s of the upper tail-coverts, and a series of such on the lower 
tail-coverts ; the outermost tail-feather obliquely barred with white, 
the bars in some contracted into spots, and finally an oblique streak 
of white on the inner surfoce of the wing, and a round spot of it 
on the inner web of the short outermost primary- 


•Erroneously identitied with Oxylophvs, Swainson, by Mr. G. K. Gray, Lht 
of thtt Qnnpra of Birds ^ ^c. Is! edit. p. 57. 
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NepSl. according' to Mr. Hodgson^ this species is confined excla*^ 
sivoly to the mountSn forests ; and I am informed that it occurs rarely 
at Darjeeling. A single specimen has been obtained by Mr. Jerdon 
in Southern India, near Mauantorddy, in the Wynaad ; in this indivi. 
dual the irides are stated by him to have been reddish-brown^ and 
the legs reddish. 

12. C* C Pseudornis} lugubris, Horsfield, Lin* Tram, XIII. 179, and 
Jav, Res*^ with a coloured figure ; C. albopunctulatus, Drapiez, Diet. 
Class. d'Hist Nat, IV, 570. (Squarb.tailbd Dronoo Cuckoo.) 
This so very much resembles the last as to require some consider., 
ation as to the propriety of admitting them as distinct; but on 
minute comparison 1 am satisfied that they are distinct, although the 
plumage absolutely resembles, to every white speck and marking on 
the greenish-glossed black ground ; the example of C. Itigubris before 
me has, « however, an occipital spot composed of |hree or four wholly 
white feathers, which 1 do not perceive in the preceding species, 
though both sped metis of the latter which I have for comparison 
are unfortunately somewhat defective of feathers just at that part ; 
there are also a few scattered white specks upon the crown and on the 
breast of C. lugubriSy which however may occur in some specimenir of 
the other: the more distinctive differences consist in the present being 
a smaller bird, with shorter wings and tail, the latter square, or 
merely exhibiting a furcate tendency from the . decided curvature 
outward of each lateral half, besides which the outermost pair of 
tail#leiUbers are in a greater degree shorter than the rest than in C. 
dicruraides. Length about nine inches, of wing four inches and seven* 
eighths, and tail four inches and a half, its outermost feathers an inch 
and a half shorter than the rest,4krherea8 in C. dicrur aides these are 
but an inch and a quarter shorter than the more elongated penultinfate 
taiLfeathers ; bill to forehead (through the feathers) fifteen-sixteeuths 
of an inch, and to gape an indi ; tarse under five.eigbths of an inch. 
Bill and feet black, according to Dr. Horsfield, but the latter seem to 
have had a yellowish tinge in the Society's specimen : irides, acoording 
to the same authority, dark-cotoured. 

The *C. InffubriSy** writes Dr. Horsfield, is found in districts 
of secondary elevation, which are diversified with extended ranges 
of hills and covered with luxuriant forests. The southern and wet* 
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tern parts of Java are generally of this description. In the extensive 
central plains intervening between abrupt, conical, and elevated 
mountains, and which are generally in a high state of culture and 
covered with flourishing towns and villages, I have rarely observed it- 
This bird retires into the deepest coverts, and having a dark plumage, 
it is with difficulty surprised. Its peculiarities, both as to voice and 
habits, have not, as far as known to me, been observed. Its habits 
are very different from those of C. (Eudynamys) orientalis and the 
C.flavus, both of which are very abundant in Java.” The specii^en 
here described was brought from Singapore. 

Subgenus Chrysococcyx, Boie (1826), v. Lampromorpha, Vigors, 
V. ChalciieSf Swainson. (METALLiNa Cuckoos.) The members of 
this group absolutely resemble the first or typickl Cuckoos in struc. 
tiire, being merely characterized, in addition to their very small 
size, by the resplendent metallic hues of their plumage. • 

At least three inhabit the Malay countries, two of which are des- 
cribed by Dr. Horsfield in Lin. Trans. XI II.* 179, and one of them 
more elaborately in his ‘ Zoological Researches in Java’ ; besides which 
the next appears to be not uncommon in the Malay peninsula, if 
not also in the Tenasserim provinces. 

18. C. luciduSy Gmelin; (7. Malayanus, Raffles, Lin. Trans. XIII. 
286,-*«the female ; C. metalUcuSy Vigors, Ibid. XV. 303,— the young, 
as satisfactorily shewn by specimens in transitional plumage. (Bamukd 
Embbald CfcKoo.) What are evidently the male, female, fi|d 
young, of a species which appears to be referrable to the foregoing^'^aFe 
clearly identical with one another, the intervention of the female 
livery assisting to demonstrate the necessity of bringing the above 
synonyms together. Length of a splendid male fully seven inches, of 
wing four inches and a quarter, and tail three inches, its outermost 
feathers half an incli shorter ; of bill to forehead (through the feathers) 
five-eighths of an inch, and tarsehalf an inch. Bill, in the dry specimen, 
translucent pale straw-yellow, both mandibles tipped with dusky. 
All the upper.parts, with the breast, brilliant dark emerald-greeti, the 
feathers silky in texture, and having a rich and slightly aureous 
silken gloss; belly, sides, and under tail-coveris, with the inside of 
the wings anteriorly, white, transversely barred with shining green ; 
tail like the back, a pair of unmoulted old feathers, next to the uropy. 
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gtala or central pair, of a duller or more bronzed green, with dusky tip 
and slight rufous edge, and one of the outermost pair, also unmoulted, 
having a pale tip and deep rufous barrings, but the corresponding 
outermost feather on the other side, which has been moulted, having 
smaller bars of white, almost confined to the outer web ; rest of the tail 
streakless, and equally bright on both webs as the uropygials, the penuU 
timate feather only being slightly tipped with white; such of the large 
wing.feathers, also, as have been renewed, are brighUgreen like those of 
the back, the old being dusky with merely a faint gloss of green, and 
the old coverts a more bronzed green, slightly tipped with rufous.. 
A presumed old female is smaller, or barely six inches and a half long ; 
wing from bend four inches and one-eighth, and tail two inches and 
three-quarters: dusky tips of the mandibles rather more developed 
than in the male : this specimen also is moulting, and the new feathers 
of its wiiigs and tail resemble those of the other sex ; but the rest of 
the upper-parts are much more bronzed, especially on the head and 
neck, and the feathers of the crown have each a well defined narrow 
whitish bar ; throat, front of neck, and breast, also bronzed shining 
green, with white cross-bars ; and rest of the under-parts resembling 
those of the male, but the transverse green markings more bronzed. 
Three specimens of the young differ from the young of the subgenerieally 
restricted Cuckoos in having no transverse bars on the upper parts: 
crown, nape, and interscapularles, a rather faintly bronzed dull-brown, 
th^ last also more or less of a shining green, which prevallh on the scapu- 
laries, tertiaries, and on the wing and tail-coveris ; under-parts whitish, 
barred throughout with faintly bronzed brown ; primaries knd second- 
aries, with the coverts of the former, and the winglet, dull brown, the 
primaries marked at the baSal halfof their inner webs underneath with 
white, as is also the case in the adults ; tail brown, with a faint 
green gloss and kobterminal dusky band, all but the uropygials hkviiig^ 
a white spot at the tip of their inner webs, and the outermost feathers 
having both webs barred with white, and more of this than in the 
adult, and the rest with two or three rufescent bars on the inner web 
only : bill wholly dusky. 

The C. luddMis Was originally discovered in New Zealand, and 
is also known as an inhabitant of Australia, fi^m which continent the 
specimen described as C. metaUii^ was obtained* The €. 
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of Sir Stamfard Rallies, is mentioned as a ‘^native of the Malay 
peninsula'*; and the specimens here described are from that country 
and (I believe) Tenasserim. 

14* C* ehakiiesj Temminck, FI CoL CII, fig. ; C basalts, Horsfield^ 
Lw. Trans* XIII., 179- I copy the following description from Shaw's 
Zoology, XIV., 209. Length rather more than five inches and half 
[six inches, Horsfield], the male having the top of the head red, with 
a bronzed gloss ; the back and wings plain metallic green, the tail 
above red at its base, a little shaded with green in the middle, and 
white at its tips, the two lateral feathers having large oval white spots 
on their inner webs : the fore-part of the neck and the breast are 
whitish, varied with brown ; the belly is white ; the under tail-co- 
verts whitish spotted with bronzed green ; the tarse long and naked 
The female is reddish above, very slightly thaded with bronze, 
and white beneath." • 

From analogy I. should judge that the female and young, rather 
than the mature male and female, are here described. This species) 
inhabits Java and Australia, The identity of C. basalis and C. chakites 
is stated by Dr. Horsfield in the ‘ General Catalogue of Javanese 
Birds,' prefixed to his Zoological Researches in Java, where also we 
are informed that C^pravata, Horsf., briefly described in Lin, Trans. 
XlII., 179 , is ‘‘ to be cancelled." 

15. C. mnihorhynchos, Horsfield, Lin* Trans. XIII, 179, — Jav. 
jRes *, with a coloured figure. (Amkthystink Cuckoo.) Length six 
inches and half, of wing four inches, and tail three inches, its outer- 
most feather half an inch shorter ; bill to forehead (through the feathers 
eleven-sixteenths of an inch, and tarse half an inch. Colour of the upper- 
parts and breast brilliant amethystine-violet, with dull dark margins to 
the body- feathers slightly glossed with green ; beneath white, barred 
across with dark ; outermost caudal feathers having five white 
bars, the last terminal, and the two basal not extending to the inner 
web ; the. next two feathers on each side are tipped with white, and 
the penultimate have rudiments of other white bars ; rest of the same 
splendid colour as the back : bill wholly yellow, and much less thick 
than represented in Dr. Horsfielc^^late ; and feet apparently dusky : 
the crown is very slightly crested^ j^nhabits Java, where stated to be 
fare and^, very shy. Dr. Heifer, j q^ ona its existence, also, in the 
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Tenasserim provinces, and it is probable that the Asiatic Society's 
specimen was thence obtained. 

Subgenus Ox^lophns, Swainson. (Cre8T£d Cuckoos.) These 
have bare tarsi, and the occipital feathers lengthened to form a 
considerable crest: the wings shorter and less pointed than in the 
preceding, having the fourth primary (instead of the- third) more 
or less the longest: they are never barred or mottled at any age; and 
are mostly green-glossed black above, and whitish beneath, sometimes 
varied with other colours. 1 know of nothing peculiar in their habits. 

16. C. Coromandus, Auctorum. 1 can hardly reconcile the conflict- 
ing descriptions of this species without some suspicion that two have 
been confounded under the nape. That with which 1 am acquainted, 
as occurring in Bengal, Ne^M, Tenasserim, and which is also the 
C. Qoromandus of Mr. Jerdon*s list {Madr. Journ. XI, 222), is 
well described by Latham, Gen. Hist. Ill, 292, and may be distinc- 
tively termed the Red-wincrd Crested Cuckoo. A male I pro- 
cured measured fourteen inches and a half long, by eighteen inches 
and a half in spread of wing ; the latter from bend six inches and three, 
eighths, and middle tail-feathers eight inches and a half, the outer- 
most four inches and a half shorter ; but the tail is generally some- 
what longer than this, its middle feathers not uncommonly measuring 
ten inches and a half; bill to forehead ( through the feathers) an inch 
one.eighth, and to gape an inch and a quarter; tarse an inch, 
being a little feathered towards the knee. Irides dark hazel : orbits 
dusky ; bill black ; the inside of the mouth dull coral.red ; feet lead- 
coloured. Upper-parts, comprising the scapularies and tertiaries, with 
the tail, black glossed with green, paler on the tertiaries, and less gloss- 
ed on the head ; the longest occipital feathers exceeding an inch and a 
half : a conspicuous half collar of white encircles the nape : wings invari- 
ably deep ferruginous, the tips of the primaries and*secondaries dusky ; 
under-parts white, a little tinged with fulvous, excepting the lower 
tail-coverts which are green-black, and the throat and fore-neck, 
which in some are deep ochreous-fulvous, in others (probably females) 
a very light fulvous, deepening laterally. The wings of the presumed 
females are scarcely less deep in colour than in the males. 

Dr. Latham remarks, that the above is found hot only on the 
coast of Coromandel, but also || the south coast of Africa, where 
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M. Levailluit jaet with it, n^r the rivers Swarte.kop and Sondsg* 
Many also have been brought from Senegal.” In the viciniiy of 
Calcutta it is certainly rare^ as the specimen above noticed was the 
only recent one ever seen by the Society’s taxidermists, who were 
unaware of its existence in this part ; and it does not appear to be 
commoner in peninsular India, but on the eastern side of the Bay of 
Bengal it is more numerous, as likewise, I have reason to suspect, in 
Nepal. With its note 1 am wholly unacquainted. 

The definition by Linnseus of C. Coromandm is merely **.caudd 
cunei/ormi, corpora nigro, subtua alb6, torque jaandido ; saying no^. 
thing of the very conspicuous character of the rufous wings, nor of tiie 
hardly less conspicuous fulvous throat of especially the male : various 
other authors assign a small, round, grey spot on each side of the head 
behind the eye, no trace of which is perceptible in six specimens 
before me ; and likewise assert, that the throat as well as the thighs 
are blackish, the latter only being more or less dusky in the specimens 
1 have seen. Analogy with C. edoiius rendersdt probable, however, 
that the young are here adverted to. 

The Ceylon Cuckoo of Latham C Oen, HiaL III, 291,) must be 
nearly allied. Length seventeen inches. Bill curved, black ; general 
colour above, and of the tail, fine blue black ; the head much crested ; 
chin and throat dull yellow.ochre ; from this the rest of the under- 
parts are white ; thighs pale ash-coiour ; tail cuneiform, blue-black ; 
its two middle feathers nine inches long, the others gradually much 
shorter; legs blue, the hind claws curved, neither of them straight 
nor subulated. Inhabits Ceylon. Mr. S. Daniell.” 

17 . C^edoUm, Cuvier; C. ater and rnelanoleucoa, Gmelin, — aer^ 
rqttua, Sparrm^ ; le Coucou Edolio, Levaillant ; Le Jacobin huppe de 
Qyrofnandelf Buffon. (Pied Cbested Cockoo.) Length thirteen 
inches, by seventeeir inches and a half in extent of wings ; the latter 
from bend five inches and three-quarters ; and middle tail-feathers seven 
inches, the outermost three inches less : bill to forehead (thropgh the 
feathers) an inch and one.eighth, and to gape a trifle more ; tarse 
fifteen-sixteenths of an inch. Irides dark- coloured ; bill black ; and legs 
blttish-leadra. Colour of the upper-parts uniform black, not very in- 
tense, with a greenish shine, except the bases of the primaries which are 
pure white, forming a conspicuous ^ing-spot : all the tail-feathers, 
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except the middle pair, rather largely tipped with dull white: crest- 
feathers an inch in length: under-parts dull white, or faintly tinged 
with folvescent, more especially in the female^ which presents no other 
difference of plumage from the male. A fulUgrown young bird measured 
twelve inches and a half long, by sixteen inches and a half across : upper 
mandible of the bill dusky, with a slight yellowish' tinge; the sides of 
its base, and nearly all the lower mandible, brighUyellow : irides dark 
hazel, with greenish-yellow orbits: feet greenish lead-colour. Upper 
plumage as in the adult, but much less deeply coloured, and the coronal 
feathers scarcely elofigated, and rounded like the dorsal plumage at 
their tips ; the throat ashy, passing downward on each side, and sepa- 
rated by a whitish streak from the dark ear-coverts ; the rest of the 
under-parts, and tips of the tail-feathers, rather deeply tinged wi^h 
fulvous, as also the greater portion of the wing^spot; coverts of the 
pritna^ies slightly tipped with fulvoiis-white. 

This is a common Bengalee species, and appears to be found also in 
South Africa, where^ however, it must not be confounded with the 
Ozylophus LeuatV/a^/uof Swainson's " Illustrations* (2nd series, VoL 1, 
pL XllI), the Vartete de Coucou Edolio of Levaillant, or (7. Afer of 
Leach and Shaw, which is nearly allied, but larger, and at once dis- 
tinguished by the sagittal black spots on its throat and fore-neck. 
The present species was strangely referred to Leptosomm Afer by 
Major Franklin and Colonel Sykes; and Mr. Jerdon remarks of it — 
The Popeya is distributed all over India, but cannot be said to be a 
common bird anywhere Qiere, in Bengal, it certainly is tolerably com- 
mon]* It is of course most numerous in the more wooded districts. . I 
have seen it in the Carnatic, Malabar Coast, and even on the bare Deccan, 
in low jungle or among gardens. It hunts single or in pairs, mid feeds 
chiefly on various soft insects, On the Neilgherrics, 1 have seen^it 
occasionally about the edges of the hills, frequenting the thick busby 
ground there/’ From what I have observed of this species, it is not 
one which much A&cts concealment, but frequently sits expdsei ou a 
dead or bare branch. I have never heard from it any note resembling 
the sound Popeya^ which is here also the common name of the species ; 
but only a continuously reiterated simple cry, by no means loud* It 
is also designated* Koloo Bulbulj allusive probably to its cr^t ; for na- 
tive classification is not better t^an popular classification in England, 
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where the Accentor moduiarts, for example, is styled * Hedge Sparroro* 
]>r^ Latham informs us, that it is said to lay its eggs in the nelst of 
the Chattoreah (Malacocercm Chatarcea), and that they are plain 
gr^nish in colour ; the Cuckoo said generally to destroy those of the 
ThHish, when it deposits its own": this at least is true of the European 
Cuckoo ( C. canorus ), whence any eggs that may be found in the 
same nest with the Cuckoo’s egg, have been laid subsequently to the 
introduction of the latter. The C, Vaillantti before noticed, according 
to Latham, inhabits India, a figure of it being among the drawings of 
Gen. Hardwicke ; but 1 greatly suspect there must be some mistake 
in this. 

In the Pied Crested Cuckoo, it may be remarked that the third pri. 
mary is very nearly equal to the fourth, and exceeds the fifth ; whereas 
in the Red-winged species C CoromandttsJ, the third is considerably 
shorter than the fifth. With the Crested Cuckoos terminates the 
genus Cuculus, in its most extended signification, agreeable to modern 
notions of arrangement ; and I next pass to th(P consideration of the 
Malkohas (Phmnicophxue)^ an extensive group generally characteriz- 
ed by having a somewhat large, green. coloured bill, having the 
nostrils basal, and placed near the edge of the upper mandible, — a 
coloured bare space round the eye, more or less developed, — distinct 
eye-lashes, in general, but rudimental only in the subgenus RkU 
noftha^^9. longer tarse than in the Cuckoos, but the toes similarly 
formed for arboreal habits, — short and rounded wings, of which the 
sixth primary is usually longest, the fifth, sixth, and seventh being 
nearly equal— and a broad and much graduated tail, sometimes of 
great length. 

Among them, the most distinct subgenus is that of 

Rhinorffia, Vigors, (1830), v. Anadeenus, Swainson, (1837): 
Straight-billed Malkohas : — wherein the clothing plumage has 
disunited* webs, and the bill is straight, tapering regularly to the 
end, where, the^p of the upper mandible curves somewhat abruptly 
to overhang that of the lower one. The size of these birds is inferior 
to' that of most of the others ; and 1 am not aware that any occur to 
the westward of the Bay of Bengal. 

18. Jth. rufeseens ( 9 ); Anadtmus rufescews (f), Swainson, menti- 
oned in Claes, Birds, IL, 324; Phwmcophaus viridirostrie, By ton, 
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P. Z. S. 1839, p. 105 ; Bubutus Isidoreh Lesson, figured in one of 
the plates to Bellinger's Voyage, as 1 am informed by Mr. Jerdcm. 
Length twelve inches and a half, of wing four inches and a half, aud 
middle tail-feathers seven inches, the outermost three inches and a 
half less; bill to forehead an inch and one-eighth, and to gape an 
inch and three.eighths ; tarse fifteen-sixteenths of an inch. Colomr of 
the upper-parts bright rufous-chestnut, except the hsad and neck 
which are pure light grey, together with the breast ; the rest of the 
lower parts tinged with ferruginous, the flanks and lower taih coverts 
coloured as above ; volar feathers of the wings tipped with dusky, 
more developed on the primaries, and all the tail feathers tipped with 
white and subterminally with black ; the legs appear to have been 
bluish. 1 am unaware whence the Society's specimen of this bird was 
obtained, but the species is included in Mr. Eyton’s catalogue of 
a collection of birds from the Malay Peninsula, under the denomina- 
tion cited.* 

19. Rh. chlorophfa : Cueulus chlorophisus, Raffles, Lin. Trane. 
Xlll, pt. II, p. 228; probably cited as C. cklorocep/utlus. Raffles, 
P. Z. S. 1839, 105; Coccyzua badius, J. E, Gray, and Anadaenus 
ru/m, Swainson, apud G. R. Gray {List of the Genera of Birds, 
first edit., p. 56). Length, of the largest specimen before me, thirteen 
inches and a half, of wing four inches and a half, and middle tail • 
feathers seven inches, the outermost three inches and three-quarters 
less; bill to forehead an inch and three-sixteenths, and to gape an 
inch and three-eighths ; and tarse an inch. Colour of the upper-parts 
bright rufous-chestnut, as in the preceding species, and the volar fea- 
thers of the wings similarly tipped with dusky ; but the head, neck 
and breast, are bright ferruginous, paler on the throat, the belly 
tinged with fuscous, and under tail-coverts blackish: tail and its 
upper coverts wholly dusky.black, the former tip't)ed with white, and 
both crossed with numerous rays of a paler colour, ^e legs, accord, 
ing to Raffles, are bluish ; and the naked space rouno^e eyes of the 

* Tho Cucutus melanogaster, Vieillot, Diet. Class. d*HisL Nat. IV, 570, Would 
deem to be allied. ** Taille, qumae^poimees. Parties superleures farvugineuses 
met de la t£te cendre ; rectrices longues, etagees, noires et termin^es de blanc; gorge, 
devunt du cou, et poitrine, rouss&trea ; parties inferieures noires : de Jaira.’* Tbe 
plumage would thus appear to be intermediate to that of Mh, ru/eScens O ) and of Rh, 
chloropheea. 
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same green colour aa the bill, which is doubtless also the case with 
the preceding species. This bird« observes Sir Stamford RafSes, ''in. 
habits the forests of Sumatra^ but is not common. It feeds on insects, 
like the rest of the genus.*' The Society's specimens are from Singapore. 

The more restricted Malkohas have been divided by Mr. Swainson 
into Phtentcopheeus and Dasplophus. 

Dasplophus is defined by him to have the " bill rather large, com- 
inressed in its whole length. Gonys angulated. Culmen convex, 
gradually ' arched. Frontal feathers incumbent, and concealing the 
nostrils. Feathers before the eye erect, forming a double crest." 

20. Ph, superciliosnsy Cuvier. (Rkd-kyebrowkd MalkoiIa). 
Two specimens in the Society's Museum may, I believe, be referred 
to this species, though but partially agreeing with the description in 
the DicHonnaire Classique, which is the only (Wie to which I have 
access. Length about sixteen inches, of which the middle tail, 
feathers measure eight inches^and a half, the outermost being three 
inches and a half less; wing six inches; bill to forehead (in a straight 
line) an inch and five.sixteenths, and to gape an inch and three, 
quarters ; tarse an inch and three-eighths. General colour dusky, bright- 
ly glossed on the upper-parts with greenish^blue, the tail-feathers 
white-tipped ; the bare orbital skin not papillose, bounded above to 
beyond the eye with a white streak, and fringed above throughout its 
length with a singular erect range of rigid and glistening, narrow and 
discomposed, red feathers, the longest nearly an inch in length ; bill 
apparently yellow at base, then shewing a sinuous deep green zone, 
and the rest pale green ; in form more evenly compressed throughout 
its length than in the subgenerically restricted Plmnicopfmi, A 
young bird is generally similar but less brightly glossed, the posterior 
portion of the red eyebrows much less developed, and the anterior 
pm^tion yellowish in colour. The Malkoha d sourcils rouges des* 
cribed by M: ^apiez as Ph. superciliosusy Cuv., however,, is stated 
to be but from ten to eleven inches (French) in length, having the 
under.parts of a dull white, but agreeing in all other respects. 
Should that here described prove diflerent. It might be termed Ph* 
ornatus, M. Drapiez's bird is stated to inhabit the Philippines. 

21. PA. Ctmingi^ Fraser, P. Z. «S\, 1889, p. 112. (Laminatsd 
Malkoha.) Length sixteen inches and a half, of wing six inches, tail 
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eight inches, bill m inch and a half, and tarse an inch and a quar. 
ter* This is at once distinguisiied from all other known species of 
Cucultdce, ** by the singular structure of the feathers of its crest and 
throat, the shafts of these being expanded at their extremities into 
laminse, which may be compared to the shavings of whalebone; ahd 
in this respect they resemble the crest feathers of the Toucan to which 
Mr. Oould, in his Monograph, applies the name Pterogloams tdo* 
comusy but which is the Ph^ Beauhameaii of Wagler, only they are 
not curled as in that species. The feathers above the nostrils, of the 
crest and chin, and along the middle of the throat, are grey at the 
base, have a decided white spot towards the middle, and are ter- 
minated by a broad expansion of the shaft, which is of a glossy black 
colour, and exhibits blue or greenish reflections ; the external edge 
of this expanded portion of the shaft is minutely pectinated: the 
occiput Imd sides of the head are grey, passing into dirty. white on 
the cheeks and sides of the throat: the hinder part and sides of the 
neck, with the breast/ are of a deep chestnut colour: the back, wings 
and tail, deep shining green: all the tail-feathers are broadly tipped 
with white ; the vent, thighs, and under tail-coverts are dusky-brown, 
tinged with green : the bill is of a brown colour, and the feet are 
olive : irides red.” « 

This beautiful species was obtained in the Island of Lu 9 onia, of the 
Philippines, being termed Amic En Bicol in the language of Albay. 
It is referred by Mr. Fraser to the present subgen us, though appa- 
rently devoid of the last character assigned to this by Mr. Swainson ; 
and it would also seem, from the description, to want the usual naked 
space surrounding the eyes. 

The subgenus Phcenicophmm is restricted by Mr. Swainson to 
such as have the bill large, very thick, smooth, resembling that of 
a Toucan in miniature nostrils, however, very differently 

placed^. Face naked [[and papillose3. Nostrils oval, close to 
the rictus; placed in a groove of the bill always perceptible]}, 
and defended by stiff erect bristles.*’ Ridge of the bill more or less 
convex, in some obtusely angulated ; its terminal half more compressed 
than the basal hall 

Among these, Cuvier distinguishes/ as having the naral apertures 
narrow and placed near the edge of the bill : — 
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22. P/L pyrrhocephaha s Cuculus pyrrkocephalus, Gmelih ; Ph. 
leucoyaster, Dumeril. (Whitr.bkllibu Malkoha*) 1 quote the foU 
lowing description from Latham. “ The length of this bird is sixteen 
inches j weight four oz. Bill strong, very thick at the base, and bend. 
ie(|| downward ; its colour greenish.yellow :• top and hind-part of 
the head and neck, under the jaws, greenish.black, with a slender 
white streak down the shafts of the feathers, appearing, from the 
narrowness of those about the head, as numerous specks : sides of the 
head, and round the eyes, wholly bare of feathers, appearing rough or 
granulated, and of a reddish.orange colour [^crimson in the living 
bird ?3> bounded beneath with white ; the middle of the crown tea- 
thered: fore-part of the neck, back, and wings, greenish-black, with a 
gloss of green on the last: tail very long, cuneiform, greenish-black, 
appearing glossy in some lights, the feathers white for nearly one-third 
from the end: breast and belly white: the legs brown, with yellowish 
scales: wings reaching a little beyond the middle of the tail [^an 
extraordinary elongation in this genus, and fterhaps owing to the 
manner in which the skin described had been prepared^). Inhabits 
Ceylon, where it is called Malkaha> A specimen, in Mr. Daniell's 
drawings, was fully eighteen inches long, and named MaaUKenda- 
Ettah** .^0 said to inhabit Africa. 

Others have round nostrils placed basally. 

23. Ph, viridis, Lavaillant: le Rouverdin, Id.; PA. curvirostriSt 
Shaw, mat, Mtsc. p\, 905; PA. tricolor^ Id., ZooL IX, 61; PA. 
melanoynathiM, Horsheld, Lin, Tram. XIII, pt. 1, p. 178, and Cucu^ 
lus melanognathuSi Raffles, Ibid. pt. II, p. 287* (RKD-imKASTEo 
Malkoha.) About eighteen inches long, of which the middle tail- 
feathers measure ten inches and a half, and the outermost four inches 
and a half less ; wing six inches and a half ; bill to forehead (in 
a straight line) an mch and a half, and an inch and three-quarters 
to gape; tarse an inch and a halt The bare skin around the eye 
less developed than in the last species, but still large and extending 
forward to the bill, being of a bright red colour in the living bird ; 
the irides dark ; and feet lead-coloured. Back and wings dark and 
glossy bluish-green, continued along the rump and two-thirds of the 
tail in one specimen before me, while in another the entire central 
pair of tail, feathers is of this hue, and there is more of it on the rest 
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of the tail-feathera than in the other ; head dark ashy, as also tho. 
ehin and feathers bordering the lower part of the orbital skin in the 
second specimen above mentioned ; the rest of the under-parts deep 
chestnut-rufous, more or less paler on the throat, and darkening to 
maronne on the belly and lower tail-coverts : in the first 8pe^|pn 
mentioned, the outermost tai||<-feathera are almost wholly maronne, 
and the rest successively more so to the middle pair, which have only 
their terminal third of that colour : bill glaucous-greeii, the basal half 
of the lower mandible coral-red towards the middle. 

Sir Stamford Raffles states that this, bird feeds on insects, and not, 
as has been reported, on fruits. It is found on the hills of Sumatra 
and the neighbouring ([peninsula and^ islands, but is not easily 
procured, as it commonly perches on the summits of the highest 
trees.” It is described also to inhabit Africa. 

24. Pfu . tristis : Melias Lesson ; Cueulm Sumatranus. 

Raffles,' Lin* Trans* XllI, pt. % p. 287* (Littlr Malkoha.) 
Length of a fine specimen fifteen inches, of which the tail is nine 
inches, its outermost feathers four inches and a quarter less; wing 
five inches; bill to forehead (in a straight line) an inch and one. 
sixteenth, and an inch and three-eighths to gape; tarse an inch 
and one-eighth. Entire upper. parts closely resembling the pre- 

ceding species (Ph, viridisj, except that the tail-feathers are wholly 
greenish and white-tipped : under-parts of a dark ash-colour : orbital 
skin tolerably large, and bordered above with a slight streak of white : 
some have a tinge of rufous about the breast. Inhabits Sumatra and the 
adjacent peninsula and islands, where it lives (according to Raffles) 
upon insects; and it was also obtained by Dr. McClelland in Assam. 

In PA, tristis, the bill is more compressed than in PA, viridis, md 
the ridge of the upper mandible is obtusely angulated throughout, in. 
stead of being quite rounded and bulged towards the base, as in that spe- 
cies ; the inferior margin of the upper mandible also curves much further 
downward, overlapping the base of the lower mandible. In the next 
two species, the bill is still more compressed and proportionally smaller, 
asuming nearly the same form as in Xanclostomvs, wherein Jor- 
don has even placed one of them. It is possible that either the \27aci. 
ifocua of Lesson, or the CtUabates of Temmtnck, may refer to thkf'fonm 

(To be continued.} 
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Notes, principally Geological, on the Tract between Bcllary and Bijapore. 

By Capt. Nbwbold^ F. R, S. Madras Apny, 

No. 1. 

*The notes, of wliich the following paper is an abstract, were taken 
during a survey ordered by Government of that line of Post lload, con- 
necting Bombay and Madras, which lies between Bellary and the 
ancient Mahomedan capital Bijapore. They commence from Bellary. 
comprising a line of 164 miles extending in a nortli- westerly direction 
through part of the Ceded Districts, the Nizam's dominions, and/ the 
Southern Mahratta country, crossing at right angles the courses of the 
Tun^uddra and Kistnah rivers as they hasten across the Peninsula 
from west to east, to add their tribute to the Indi# ocean. The route 
chiefly lay over a vast undulating plain, constitutilig a considerable por- 
tion of the great plateau that is elevated on the shoulders of th^ Eastern 
and Western Ghats, and intersected by a few subordinate spurs, run- 
ning nearly at right angles with the great lines of dislocation. 

From Bellary to Courtney, a distance of eleven miles, extends a plain 
Ceded DiatFicts from leased on granite iind gneiss, penetrated by numer- 
Bellary to Yailbenchi. greenstone dykes. From Courtney to Yailben- 
chi, jPoui^flll^ the plain continues, as before, covered with a superstra- 
tum of regur, or the black cotton soil of India, to a depth of from one to 
eighteen feet, in many places resting immediately on the gneiss and gra- 
nite ; in others on an intervening bed of a calcareous deposit, somewhat 
resembling the travertin of Italy, though more nodular, and called by 
the natives hanker. It is burnt by them for lime. Like rows of flints 
in chalk, it is seen also in the lower layers of the regur, often with sharp 
projecting spiculse of carb. of lime, which would have been broken oflT 
had the nodules b^n drift pebbles. Here ahd there, on the surface, 
and partly imbedded in the soil, greenstone occurs en boules, indicative 
generally of a subjacent dyke. Angular fragments of both yellowish 
and reddish quartz in many places literally strew of the 

ground, which close to Yailbenchi, changes to a red cl^|||^ fetA *, and, on 
examination, proved to be the result of the disinte^#ion of a bed of 
micaceous hornblende schist, with gneiss here risMg to the surface. 
Granite, greenstone, and a rock composed principally of a reddish foliat- 
ed felspar, pierced by veins of the same mineral in a more compact form, 

G F 
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and tinged of a delicate green by actynolite, are seen in the waits of 
the small fort here. The produce of the' soil is principally cotton, and 
juari, (Holcus sorghum) - 

From Yailbenchi to Devasamudrum, the r^gur continues covering 
Ceded Districts from surface of tlie plain, mingled, in greater tr 
* barf!*' the ^um* proportion, with the angular debris of the 
l*"**^^** subjacent rocks just alluded to ; except near the 

village of Soganhully, where it is interrupted by a bed of a rich red allu- 
vial soil, deposited apparently in this low situation by a number of 
rivulets flowing easterly from the great tank, or artificial lake of Daroji. 
This rich soil deriving additional fertility from the water to which it 
owes its locality, produces rice and wheat in addition to other grain ; 
and also sugar can€0 In some places, however, it is impregnated with 
muriate of soda. A few native salt manufactories, indicated by small 
mounds dn the banks of the rivulets, are visible on the left of the road. 

From Devasamudrum, gneiss with its associated schists, mica, horn- 
blende and chlorite, constitutes the prevailing rock to the bed of 
the Tumbuddra. Veins of quartz and felspar cross it in various direc- 
tions, in which thin seams of dh actynolitlc felspar, of a lively green, 
not unfrequently occur. Near Hidhully, on the south bank of the 
river, a few dykes of greenstone and basaltic trap, contail^jP^ augite, 
cut the gneiss in an easterly direction. Calcareous deposits, in the 
form of a nodular kankei^ are seen in the rivulets running down the 
slopes of the plain to the river bed. The soil is r^gur, lying upon 
the gravelly detritus of the subjacent gneiss, &c., with here and th^ 
a thin stratum of iSinker interposed. The cultivated vegetable pro- 
ducts the same as before. The plants growing wild on the plain 
are principally the cassia auriculata mimosas, asclepias gigantea, and 
the jatropha glandulifeit. llie last named plant is almost con- 
fined to the black soil. The banks of the Tumbu(fdra at this point, 
are formed by an accumulation silt, clay, and sand, brought down 
by the freshes. The bed is covered with a fine red quartzy sand. 

The Tumbuidlh is crossed %y basket boats to Mustoor, the first 
Niiam’n country tnia village in the Nizam's dominipns. The plain rises 
Tu'mbSddta'^'^Trwul^! travdter proceeds northwards to 

hirrj? to Cuadigul. Umaluti, It Ivalled village about twenty-four and 
}i half miles from Mustoor. Between this place and Tawurghirry, its 
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surface is broken by the protrusion of a bed of milky quartz, rising 
into' a broken xidge of small hills ; from which a gradual, but stony, 
descent leads to the decayed town and fort of Tawurghirry. Springs 
of fine water abound, and with numerous rivulets, maintain an almost 
unfailing supply of water. The latter feed tlie Tumbuddra, the bed 
of which constitutes the drainage line in this part of the Nizam's 
territories. Judging from the quantity of hanker found on the banks 
of these tributaries* a large proportion of lime must be conveyed by 
their means to the Tumbuddra, and thence to the ocean. The r^gur 
continues to cover the surface of the plain, with but few breaks, from 
the Tumbuddra to Umaluti, a distance of upwards of twenty-four ^id 
a lialf miles, though not perhaps to the depth seen in many parts 
of the Ceded Districts. This circumstance might grobably be account- 
ed for by the slopes here having a greater anglp of inclination, ren- 
dering the superincumbent soil more liable to the denuding effects 
of floods, streams, and the heavy monsoon rains. ITic r>gur thus 
becomes blended with the alluvium washed down, and is seen as a 
stiff greyish mixed clay. Both the alluvial red soil and r>gur arc 
impregnated with muriate of soda and natron. Salt manufactories 
are seen scattered over the country on the banks of the rivulets. 
Beyond IjjyalntA to Tawurghirry, the soil consists of debris of 
granitic rocks ; and is sandy, gravelly, or stony, according to situation, 
and state of disintegration. Near the bed of the Tumbuddra, I have 
before remarked, that the subjacent rock is gneiss and its associated 
schists. Quitting the bed,* these rocks are less seen, while granite 
and greenstone constitute the prevailing rocks from Chuloor to Uma- 
luti ; the former occurs in bosses, knolls, and detached lulls, with tors 
and logging stones, the latter in dykes and loose boules. From 
UmalAi to Tawurghirry, the granite rises in a more decided manner 
from the surface, taking a south-easterly direction. One of the most 
considerable of these elevations, is a range of hills a little south of 
the Tawurghirry road, called the '* Caradi Guddi” from being infested 
by a number of bears, which are attracted to this neighbourhood by 
the. fruit of the dwarf date, that luxuriates in the low moist valley. A' 
bed of white and red quartz assumes the form of a low ridge, covered 
with jungle, and over which the road passes, called by natives, from 
its white appearance, Pilla Guddi;” and running S.S.E. Some of 
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the quartz veins intersecting the granite, pass into liornstone with 
a splintery fracture. The granite is crystalline, and contains dark mica 
in scales ; hornblende in small crystals ; foliated reddish felspar ; and 
greyish quartz in minute angular fragments. Hematitic iron ore exists 
largely near the bed of quartz ; the slope of the ridge towards Umaluti 
is strewn with the slag and scoriae of the furnaces formerly used for 
smelting it. llie Hindus, 1 am informed, gave them up many years 
ago, owing to the exactions of tlieir Mahomedan rulers. Tne agricul- 
tural produce of tlie soil is chiefly juari, cotton, and a little wheat ; being 
at a distance from the river, it is indifferently watered ; depending on 
the dews, springs, and the periodical rains. The majority of the springs 
about Tawurghirry are brackish — the formation granite, with reddish 
felspar, in clustered^ blocks, generally not rising above twenty or thirty 
feet from the surface. Tlie soil around the town is reddish, arising 
from alhivium brought down the slopes of the ridge, and the disintegra- 
tion of the granite rocks in the vicinity. It produces good crops of 
juari. < 

A little more than a mile N.W. from Tawurghirry, chlorite .slate 
occurs in the bed of a rivulet in nearly vertical laminae, interseamed 
with a reddish subcrystalline felspar, having a general direction of E. 10 
S. though qontorted and waving at various points : the general dip is 
to the N. About two miles farther on, a trap dyke intersects the schis- 
tose beds, running nearly East and West, and decomposes into a red- 
dish brown soil. Three miles feixther, near Idlapur, the chlorite, mica« 
and micaceous hornblende schists appeaf in the form of low hills, 
having an irregular direction ; but which approaches that of the laminae 
of the schists themselves. The chlorite schist predominates, and losing 
its chlorite, passes into both a ferruginous and a soft purplish shale, or 
slate clay, containing much felspar in a decomposing state. Tft sum- 
mits of two or three of these hills were crested witlf a jaspery day iron- 
stone, with cherty quartz in parallel laminae. A smoke-coloured vesi- 
cular quartz is found veining the chloritic slate, and a reddish tough 
subcrystalline hanker is seen in the hollows and sides of the hills. 

* Large masses occur in the road side, imbedding small nodules of hemati- 
tic iron ore, which is profusely scattered in the bed of the rivulets. At 
Sassenhal, in the bed of a nullah, I found an angular block of a compact 
rock of a light ochreous yellow coloui*, having cavities lined with minute 



1842 .] 


Hract heUoeeti Bellary and Bijapore» 


983 


yelloivish pyramidal quartz crystals. Passing still north-westerly from 
Idlapur, the hills subside into long wavy swells to Moodiauur. The 
chlorite slate is seen penetrated by a rock of reddish felspar and quartz, 
in which chlorite is scattered in thin lamellae, which passes into eurite 
imbedding minute green crystals of tourmaline. Actynolite occurs in 
tiiin veins with quartz, and imparts a fibrous and radiated character to 
the rock. The direction of the laminae of the chlorite slate was found 


to be N. 55® W. ; dip 58^®, S. 45® W. ; general direction of joints N. 10® 
E. ; dip 85®, E. 10 S. The larger beds of quartz conform in direction and 
dip to the laminae or strike. 

About half a mile beyond Moodianur, the left bank of the Ronitar 
river, running towards tlie Kistnah, presents a 
Kdmtar River. gmall section of the rock composing the hill, the 

base of which it washes. It proved to be quartz ropk, irregularly tinged 
with oxide of iron in almost tabular masses, separated by fissuresf having 
the appearance of stratiiication, dipping to the N. E. at an angle of 13®. 
As I could discover no interstratified bed of any dther rock, I hesitate to 
pronounce these the lines of stratification. Globular masses of a por- 
phiritic greenstone imbedding reddish crystals of felspar occur on the 
surface. This bed of quartz rock lies between the chloritic schist and 
felspathic gneiss, the latter of which is observed about a mile further on, 
with a similar direction and dip as the former. Veins and beds of a 
jaspery clay iron ore, with calcareous incrustations, occur in ppallel 
laminse to the gneiss, which extends into the Southern Mahratta country 
to Cundigul. * 

Near Cundigul the chloritic slate again rises to the surface as a clus- 

S. Mahratta country ter of hills, having the same smooth contour as 
noor, on "the^s! bank of those of Idlapur, and crested with a similar jaspe- 
theKiatnah. ^ rock. Ranker and calcareous spar occur in 

the seams ; and the Surface is strewn with nodular hematite. Many of 
the specimens of the slate effervesced with dilute muriatic acid, im- 
pregnated with lime, probably from infiltration of water, charged with 
Jhis mineral. The dip is to the N. 46® E. at an angle of 70®, the strike 
N. 45® W. Passing over the plain at the foot o|^ these hills, about 
quarter of a mile from the village of Cundigul, a dyke of basaltic green- 
stone, running E. and W. is traversed. The green chloritic slate in its 
vicinity acquires a dull blue hue ; becomes hard and compact, and 
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splits into prisms having smooth planes. The contortions of the 
strata observed at some distance from the dyke, may be perhaps 
attributed to the intrusion of this rock. Gneiss is again seen in the 
beds of the Nundawarghi nullahs, alternating with mica, hornblende, 
and chlorite schist. It is red, felspathic, and contains veins of 
quartz, felspar, and actynolite. The last mineral often occurs in the 
seams with a compact siliceous felspar, having a lively green colour, 
sometimes in drusy crystals, and lining the interior of vesicular 
cavities. A dyke of basaltic trap crosses the plain in a West by 
Northerly direction. At the village of Nundawarghi, I remarked a 
number of millstones composed of a fine white and red granular 
sandstone, the grains of quartz cemented together by a fclspa- 
thic paste imbedding angular and rolled bits of a dark flinty slate, 
derived from the slate associated with the gneiss and of a ferruginous 
rock. These stones I was informed were quarried at Badami and 
Jalihal, the price from i to 1 rupee each. ITie red felspathic gneiss 
and associated crystalline schists are seen at intervals as far as Cumblihal, 
where I encamped in the plain. Here the gneiss becomes gronitoidal, 
the red felspar still continuing six furlongs beyond Cumblihal ; at the 
Muddi nullah it is seen alternating with micaceous schist. Dip 60**, 
E. 20° N. Nodular hanker of a faint red, and hematitic iron ore, strew 
the beds of the rivulets. Near Caradi, the granite loses much of its 
mica, ^consisting almost wholly of red felspar and greyish quartz, and 
assumes the character of a pegmatite and graphic granite. The green 
actynolitic felspar continues to intersect the rock in thin seams. At 
Right bank of the CoujaganuT the Kistnah river is first seen ; 

Kistnah. thence to Danoor, the tappal village near the 

ferry, the route lies along its right bonk, to which the plain declines 
with a gentle slope that increases however near the river bed. Numer- 
ous streams cut the bank in their progress to Ihe Kistnah, leaving 
intervening swells of ground, and rendering the road, which crosses 
them at right angles, uneven and difficult to traverse during the tains, 
when this tract is partially inundated by the river. In consequence of 
tlie thick sui>eratr^Jum*of mixed alluvial and regur soil, few opportuni- 
ties occurred of observing the subjacent rocks. Gneiss, however, was 
the one most frequently met with. 

On the asccnl of a low hill a little beyond the small fort of Haverighi, 
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a dyke of basaltic greenstone cuts the gneiss, running nearly due East 
and West, and slightly distorting the laminse qj^the latter rock. Several 
ramifications are thrown off, one of which has a South-westerly direc- 
tion. The trap here may be remarked splitting into pnsmatic fragments 
with smooth planes. The natives take advantage of this circumstance, 
and employ the stones thus ready formed in building. 

In the bed of the river lie nodules of a reddish brown and white cor- 

, nelian, chert, jasper, calcedony, cacliolong, sc- 
Bed ol tUe Kistnah. 

mi-opal with Lnear curved and angular delinea- 
tions, and mocha stones. The pellucid pebbles are sometimes surround- 
ed with an opaque enduit which adheres to the tongue, mealy externidly. 
but hardening as it approaches the nucleus. The fracture of the inner 
part is scmi-conchoidal, hardness from six to seven of Mohs’ scale. Frag- 
ments of a dark coloured basaltic rock still adlicfe to these pebbles ; 
which, together with their water-worn rolled exterior, indicate them 
to have been transported from the trap amygdaloids to the West. 
The swollen state ,of the river prevented any observation which the 
section of its banks might have afforded. The sides of the ra- 
vines, however, presented gneiss, with both white and red felspar, in- 
terstratified with micaceous hornblende schists. The latter has a fine 
and almost slaty structure, brilliant lustre, is easily worked, and split 
by the natives into long slabs for the purposes of building. Iron py- 
rites are disseminated. A trap dyke running to the East is crossed a 
little beyond Muddur. The strike of the gneiss, &c. though contorted 
in some places, runs E. 30 S. and dips at an angle of 60** to N. 35 
E. The surface of the left bank is much the same as that of the right, 
it is covered with pebbles brought down by the river; among them I 
observed a water-worn bit of a grey limestone, probably brought down 
by the Kistnah from the plain at the base of the Western Ghauts. 

It may be remarked, passim, that the Kistnah is one of the most 
the Kietaah. c°n»<lerable rivers of India. It rises among the 
* Mahavaleshwar hills, near the western coast, a 

little to the S. W. of Satara, and after crossing the peninsula in an 
East by Southerly direction, falls into the Bay of Bengal at Sippelar 
Point, a little to the S. of Masulipatam. During a course of about 700 
miles, it receives the waters of the Yairli, the Waida, the Gutpurba, 
the Malpurba, the Bima, the Tumbuddra, and the Hydrabad or Mussy 
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rivers. Its breadth from bank to bank at Danoor, previous to its junc- 
tion with the three last streams, as taken by trigonometrical measure- 
ment by my friend Lieut. Kinkead of the Artillery, and myself, was 
found to be 1918 feet. The current was running rapidly, carrying the 
round wicker basket boats, in which we crossed, a considerable distance 
down the stream, in spite of all the efforts of the boatmen. 

Accumulations of mud, silt, and sand are daily progressing on the 
banks, entombing the remains of alligators, fish, and fiuviatile shells. 
This river is thought to be richer in gems than any other stream in 
India. As it flows through the Palnad Circar, diamonds, cat’s eyes, 
onyices. and calcedonies occur in its alluvium ; also a small portion of 
gold dust at Paugtoor, in the Nizam’s dominions. Nejir the frontier of 
the Ceded Districts, beautiful agates are found. Not far from its mouth 
are some of the diamond mines for which Golconda is celebrated, and 
at Paugtoor, it abounds with amethystine quartz. 

S. Mahratta Country, , After leaving the bed of the Kistnah, the plain 
(hr KUtnr‘‘to”(3u?f gradually to the North.. On the slope lie 
some scattered blocks of a fine grained granite, 
composed of crystals of reddish felspar, quartz, and a black glittering 
mica in minute plates. The superstratum of soil beyond the alluvium 
of the river k red and quartzose. Passing in a West by Northerly 
direction, we reach a long low descent, which slopes gently to the west, 
to the bed of the Hirri, one of the tributaries to the Kistnah; from 
this the ground again rises with an almost imperceptible ascent to the 
west, forming a shallow valley running almost due north. The Hirri 
river follows its course from Bagwari, flowing southerly to the Kistnah, 
into which it debouches a little above its junction at Capila Sungum, 
with the Malpurba. It forms the principal line of drainage of an exten- 
sive and fertile tract. Our route lay on the left bank of the stream. 
In the lower, or more southerly part of the valley, a felspathic zone, 
extending in an easterly direction and several miles broad, is ^ssed. 
This rock varies in lithological character, in some places asTOming 
the form of a pegmatite, at others that of a protogine, being combined 
with quartz and dhlorite. A few loose and imbedded blocks of a granite, 
similar to that found on the north bank of the Kistnah occur, rarely 
without rising to any considerable height above the surface. The 
felspathic rock observed in sections presented by the deep nullahs run- 
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ning down the slope of tlie plain, has a pseudo stratiform appearance, aris- 
ing from nearly horizontal joints, which might be mistaken for the lines 
of stratification. It continueli as the surface rock as far as the viUage 

S W limit of the Gurdinny, near which it is overlaid by beds of 

great overlying Trap a friable trap, approaching wacke, with an ob- 
formation. , , . 

scurely schistose structure, and penetrated by 

veins of an earthy carbonate of lime, calc spar, and quartz in crj'stals. 
It rises near the village into a small knoll, down whose declivity 
runs a rivulet, in the bed of which the first section of the great overlying 
trap formation of the Deccan met my eye. Depositions of hanker, both 
in beds on the surface, and veins penetrating the fissures in both rocks, 
occur in abundance ; it is found in a pulverulent and concrete state : the 
nodules arc not so crystalline as those that are seen in the vicinity of 
the older trap dykes, which penetrate the grawitQ and gneiss of the 
Carnatic, the Coded Districts, and Mysore. • 

About two miles to the north, on the rising ground on which stands 
the little fort of Beylhal, •the road is literidly 
from Giufli nny paved with the boulcs of trap, which, exfoliating 

in concentric lamellae, leave circular and oval 
nuclei, the latter in their turn, however hard and compact, evince a 
tendency to a similar process of disintegration. This gives a singular 
appearance to the surface of the road where the rock is uncovered by 
dust ; presenting a surface paved, as it were, with mere pebbles of 
compact basalt set in concentric rings of wacke. The nuclei remain 
prominemt fnnn their superior hardness. Calc spar of various shades 
of white, green, and pink, cideedony in perforated nodules, Jind in 
geodes exhibiting concentric annular delineations, and lined with mi- 
nute crj^stals of quartz, semi-opal and jasper occur in veins imbedded in 
wacke. 

At Umblanur, a walled village in the jaghire of the Mabratta chief 
Punt Pritti Niddhi, about three miles north from Beylhal, I found 
the Aiclei to consist of a hypersthenic felspar, imbedding crystals of 
augite, fracture small grained uneven ; streak greyish white. Bits of a 
dark flesh-coloured curitc, and a porphyritic rock composed of crystals 
of dark dull green hornblende, imbedded in a paste of a faint bluish 
green felspar, exceedingly tough under the hammer, occur in the plain. 

I searched, but in vain, for these rocks in situ ; although judging from 

G t; 
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tlic sliarp angles of some of the fragments, their proper locality cannot 
be far distant. 

From Umblanur, still proceeding northerly, to within three furlongs 
from the town of Bagwari, the route continues along the left bank of 
the liirri. Tlie trap is observed in the nullah beds to undergo many 
changes in texture and colour, even in the space of a few yards, from 
a compact heavy basalt to a friable wacke ; from globular to schistose ; 
from black to red and a light brownish speckled grey. The laminae of the 
schistose variety are often intersected by transverse fissures, which 
divide the rock into rectangular and rhomboidal prisms, simihir to 
those observed in clay slate near the line of contact with a basaltic 
dyke. These again, by the agency of the mysterious law of crystalliz- 
ation, which is manifested in a greater or less degree, in both ancient 
and modern trappean rocks, from the microscopic atoms of augitc and 
hornblvinde to the prodigious pillars of Staffa and the Giant’s Causeway, 
often assume a pentagonal and hexagonal shape by exfoliation. By 
process of fjirther exhdiation the iingles arc worn away, and the prisms 
assume a globular ajipearance, which has led some observers to ima- 
gine them to have been erratic boulders subjected to the rolling action 
of water, or from their abundance, and the augitc often found in them, 
to have been showered ilowii on the surface by volcanic agency. Near 
Bagwari, the beds of the streams abound with hanker, indurated ferru- 
ginous clay, fragments of red and yellow jasi)er, trap, amygdaloid, and 
a few nodules of calccdony; the concave surface of the botryoidal 
varieties of this mineral not unfrequently exhibit a succession of penta- 
gons and hexagons. 

From Bagwari to Mangoli, the route lies over jdains, the lowest 

S. Mahratta coaatry ^**“*‘- the depth of 

from Bagwari lo Bija- twenty to fifty feet below the surface and beds of 
pore. 

nullahs, is the overlying tra^i. About two miles 
N.W. from the former place, it is overlaid by a slicc^t of a conglomerate 
composed of a nodular and pisiform iron ore, and fragments of <ferru- 
ginous clay imbedded in a travertinc-like paste of carbonate of lime, 
coloured of a light ochre brown by oxide of iron. The bed of a nullah 
presented the only section (of this stratum ) ; it was here four feet thick 
covered by a layer of black cotton soil or regur, and resting immedi- 
ately on the concentric exfoliating trap which was penetrated by seams 
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of a whiter and more earthy carbonate of lime, as shewn in the right 
hand corner of the plan. 

Large masses of a later itic rock, cemented together by calcareous and 
ferruginous matter, and having a smooth, shining enduit^ which imparts 
a glazed appearance to the surface, occur in the calcareous conglome- 
rate. The extent of the latter, owing to tlic thickly covered nature of 
the soil, I was unable to trace ; but it is met with at various places be- 
tween Bagwari and Maiigoli, and most probably continues, almost un- 
interruptedly, overlying the trap for the greater part of the distance ; 
viz. twelve and lialf miles. Near Mangoli, the trap again appears as 
the surface rock, seamed however, and almost broken up, by the im- 
mense quantity of calcareous matter penetrating between the lamina*, 
'rhe lime is seen to take up some of the colouring matter of the augite 
or hornblende of the trap, and is stained of a mottjed gi*cen and brown. 
The trap exhibits superficial dendritic ajipearanccs, generally dark 
brown, with a yellow or brownish ground on the smooth surface into 
which it readily divides on being struck with the ♦lammcT. This facility 
of division arises from natural microscopic fissures pre-existing in the 
substance of the rock, sometimes visible to the naked eye. The frag- 
ments tu*e of different shapes, but almost invariably angular, and fre- 
quently prismatic. The trap varies from a compact black and phono- 
litic basalt, to a loose light grcywacke, speckled with minute ferrugi- 
nous spots, and still preserves both the laminar and globular forms 
described above. Veins of a reddish colour, without any definite 
direction, are observed intersecting it. Their comi^osition docs not 
a])pear to vary much from the dull brown grey rock that forms the pre- 
vailing colour of the trap in this vicinity, except in being more ferrugi- 
nous. Deep and neiurly vertical fissures dipping generally to the W. 70° 
S. cleave its tables in a direction N. 25° W. A number of small 
vesicular cavities pervade its structure, the axis of whose longest 
diameter is generally N. and S., may be received as indications of the 
course here taken by this great coulee of trap. 

The view of the city of Bijaporc, as the traveller approaches it from 
Mangoli, is truly striking, and peculiarly oriental. 

City of Bjjapoie. distant view’ of Istambul from the sea 

(jf Marmora, spires, minarets and cupolas, some of which are topped 
by the crescent still glittering, the donee implcat orbem of Mahomedan 
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ambition, now all crumbling into dust by the Almighty fiat, rapidly 
shoot up in succession to the view in the distant horizon. I enter- 
ed the city by the Futteh gate, near which is the breach in tlie wall 
made by Aurungzebe’s batteries, and rode through a heap of ruins, 
gardens, and tombs, (literally a city of sepulchres,) which extends 
nearly to the Shahpur gate, where there is a small bazaar. Beyond 
it, the elegant mausoleum of Ibrahim Ali Adil Shah, stands at a little 
distance from the city walls, nearly opposite the western, or Mecca 
gate, having an extensive garden in the rear. The tall and graceful 
minarets of this harmonious structure contrasted in their whiteness with 
dark masses of foliage in tlic back ground, throw a lightness and tiirincss 
over the whole, altogetl)cr enchanting. The gilded arabesque work, 
comprising sentences from the Koran, into which the screen of the 
mausoleum has been carved, is rudely shattered by the balls fired 
from tlje city walls to dislodge Aurungzebe, who had established liimself 
in the mosque behind tlie tombs. Ftiscinatcd by the beauty of the 
place, I directed the < 4 amel drivers to ease their animals of their canvass 
load, and fixed on a spot shaded by some fine old trees as the site of 
my little encampment. 

The stiiple articles of cultivation arc red and y(‘llow juari, (Holcus 
Sorghum) ; bajra, (Holcus s[iicatus) *, culti, (Glycine tomentosa) ; moong, 
(Phascolus mungo) ; thoor, (Cytisus cajan) ; bullur, (Doliclios lablab) ; 
and white lobey, (Dolichos catiang). These arc comprised in the 
Mungari, or early cr()])s, and are generally sown in June and July after 
the early showers of the S. W. monsoon, and arc reaped about the end 
of December. Cotton, wheat, white juari, the castor oil plant, and 
chenna, (Ciccr arictiiiunx,) are the staple articles of the late, or Hin- 
gari croj)s, and arc almost invariably sown in rlgur, during the months 
of September and October, and cut about February or March. A 
quantity of caradi aiul kusum, (Carthamus tinctocius,) arc sown with 
the Hingfiri crops, from which the staple oil of the country is chiefly 
produced. Cocoanut trees are but seldom seen. In consequence of the 
almost total absence of tanks, and other sources of artificial irrigation 
from which a constant supply of water can be kept up, but little rice is 
sown ; the subsistence of the peasantry tlicrcfore is chiefly on cholam 
and wheat cakes. After reaping, the ryots liave a custom of heaping 
up the straw in the fields, and covering the stacks over with a thick 
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layer of the black soil, which is said to preserve it effectually from the 
ravages of animals and insects. In t^ie Ceded Districts, it is generally 
carried off to the villages and there stacked. This custom of hcjiping 
it up in the fields is ascribable to the almost total absence of carts and 
bandies in the South Maliratta country mid the Nizam’s dominions, 

Tlie principal trees growing wild in the plains from BcUary to Bija- 
porc, are the Acacia arabica, the Melia azadirachta, Butca frondosa. 
Ficus indica, Ficus religiosa, Spondias mmigifera, and a tree called 
the Jummi** held sacred by the Mahrattas. 

The principal wild shrubs of the plain arc the Cassia auriculata, the 
Asclcpias gigantea, indigofera cjerulea, and several species of Mir./osa. 
The Webera tetranda, Cassia fistula, the Zizyphus jujuba, Ixora parvi- 
flora, tlui Carissa spinarum, Carissa canuidas, the Bander mid Hingar, 
arc generally found in tlie red soils, while the JatfO])ha glandulifcra, as 
before stated, is almost confined to the rtgur. On tlie declivitios of the 
granite hills, bushes of Euphorbia, Cacti, the Annona squamosa, and less 
frequently the Agave vivijiara. That delicioua flower, tlio Nerium 
odoratum, grows in abundance on the bank^ of the Tumbuddra. The 
tamarind and mango trees arc seen planted in a few scattered groups or 
topes. The Solanum lycojicrsicum, the Calyjitranthes caryophylli- 
folia, the Musa paradisiaca, and the Feronia elephantum, are seen in 
orchards near the villages. 


Notes principally Geological, from. Bijapore to Bellary, via Kannighirri, 
By Capt^ Nkwbolii, F. R. S. i^c., Madras Army, 

No. 2. 

The city of Bijapore stands on an immense sheet of overlying trap, 

I Geology of the plain Sf with an undulating surface, though hero and 
liijapore. there small step-like descents, characteristic of 

trappean formations may be observed ; but none of sufficient altitude 
to disturb, to any great extent, the generally level appearance of 
the surrounding country. As far as the eye cmi reach, on the north- 
west horizon are seen, from some of the higher points of the city, 
low, wall-like, ranges of sandstone. Ilic almost unbroken extent of the 
plain of Bijapore affords but little scope for the geological examination 
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of the strata subjacent: the observer must therefore dive into weUs, 
pass up the beds of rivulets that water the surface, search for quarries, 
and descend into the fosses that surround fortified places. In failure of 
all these, the walls of forts and other buildings present a mineralogical 
collection on the large scale which usually affords a clue to the petro- 
graphical nature of the surrounding formations, as natives seldom trouble 
themselves to bring building-stones from any distance, preferring mud 
if the former material be not at hand. The surface of the plain is 
in general strewed with fragments of trap, amygdaloid, quartz, calcedoriy, 
opal, cacholong, calc spar and zeolites, banker, nodular iron ore, 
and a conglomerate of ferruginous clay and iron ore imbedded in 
compact kanker. I'hese decomj)osing together in unequal proportions, 
form a superstratum of a light brown soil, in which small crystals of 
a pearly calc spar and zeolite glitter like particles of silvery mica 
or tide, in soils formed by the decomposition of gneiss and granite. 
This light-brown soil is extremely fertile, producing abundant crops 
of wheat, chenna. bftjra and juari ; it is very different in colour 
and appearance from the regur, which 1 liavc seen covering with 
its black crust, rocks of all formations, at heights above the present 
drainage level of the surrounding country, the granite and gneiss of 
Bellary, a srmdl part of Mysore, the limestone and sandstone of 
Cuddapah, and the states at the foot of the Nulla Mulla hills. Beneath 
this soil the trap, in public roads and other places liable to abrasion, 
is often seen in the state t)f the concentric decomposition alluded to 
in speaking of Beylhal, and also in a schistose form. In deep sections, 
such as wells and quames, the rock assumes a tabular appearance, 
splitting almost horizontally into thick stratiform masses, which are 
again intersected, at right angles, by almost vertical fissures, im- 
parting a columnar structure. At Turvi, a village about four and a half 
miles from the Mecca gate of Bijapore, beyond Jic ruined palace 
Aurungzebc, the basalt rests conformably upon a bed of amygdaloid 
into which it passes. Large beds of the amygdaloid occur in the trap, 
rising above its surface, as seen neiir the AUahpur gate of Bijapore. 

The fissures, though nearly vertical, do not aj^pear to indicate any 
- axis of disturbance, dii)ping irrcgularlv. At the 

Inssures fiiitl joints. 

bottom of a well at Tangoli, about fifteen miles 
south of Bijapore, the direction of the fissures was N. 25 W., dip W. 20 
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S., joints horizontal. At the quarries of Bijapore, the fissures took a 
direction N. 20 E., joints dipping 5® to E. 20 S. Calc spar occurs in 
tliin discoloured seams, lining the fissures. A number of empty- 
vesicular cavities pervade the rock, which appear never to have contain- 
ed any mineral substance, and probably were occasioned by the evo- 
lution of gases while the rock was in a liquid state. Their direction is 
not uniform, but it will be found generally south-westerly, conforming 
to the axis of the trap’s direction. 

I’he petrograpliical structure varies often in the space of a few feet, 

I’etrographical strut- » Compact greyish black basalt, having a 

ture oi rocks. granular structure and conchoidal fracture, .^Vith 
streak of ash grey, to a soft wack6 .speckled with brownish decaying 
crystals of augitc and amphibole. The trap in this vicinity has a blush of 
red traceable in the darker portions, and becoming stronger in the 
wacko and amygdaloid ; the latter ha.s for its basis, a fine red chiy. The 
dark coraj)act variety melts into a black glass, and is faintly translucent 
at its edges, exhibiting a dull green ; the rest aroiopaque, and melt with 
difficulty into a grcienish black glass. Some varieties, wdiich appeiar to 
contain much silicious matter, arc infusible. Tlie less compact trap 
has an uneven fracture. When reduced to a coarse powder, a few of 
the fragments arc taken up by the magnet ; the fine powder is of dull 
greenish grey. It does not gelatinize when treated with acids. Its 
specific gravity I found to be 3.35. 

The variety used in building the splendid palaces, mosques, and 
maustdeums of Bijapore is of a deep reddish brown opaque, and of a 
granular fracture, approaching earthy, llus rich colour adds much to 
the appearance of the ruins. The rock i.s by no means uniform in 
texture, being more or less vesicular, amygdaloidal, or clayey, and sub- 
ject to exfoliation : consequently, when the stone has not been carefully 
"selected, it gives way under the superincumbent pressure ; many of the 
structures are rapidly falling into decay on this account. The variable 
nature of the trap is perhaps most stril«iiigly seen in making the circuit 
of the city walls, which are built upon the rocks from which their ma- 
terials have been quarried. Not only is the disintegration seen in the 
wulls themselvc.s, but wherever they rest on an amygdaloidal founda- 
tion ; wdiich, exfoliating, splitting, and giving way, causes whole masses 
of masoniy to be j)rccipitatcd picce-meal into the fosse. Vertical 
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fissures in the walls commencing at the base, and proceeding upwards, 
mark the site of future and extensive ravages. The masonry on the 
firmer parts of the rock is in excellent preservation : if well selected, it 
would make a good building stone, and is capable of receiving a fine 
polish, as shewn in the has relief round the Sijdeh recess in that little^ 
gem of Moorish architecture, the Mecca Mosque within the citadel, 
which is constructed of the more compact variety of the purplish amyg- 
daloid just mentioned. 

The basis of tlie rock is felspfir, with amphibolc and augite in various 
proportions. The latter mineral (augite) is not much seen in the red 
amygdaloid rock. Olivine is of rare occurrence. Vesicles are seen in 
all varieties, both empty and containing green earth, which becomes 
brown or black on long exj^osure, calcodony, cacholong, calc spar, 
quartz, zeolites chiefly radiated, stilbitc, heulandite, and raesotype, 
when it assumes an amygdaloidal stamp. These minerals also occur 
in veins, and are most abundant in the red amygdaloid, to which 
they impart a reticutited or i:>orphyTitic ap])carance, as they chance 
to occur in veins or crystals. Geodes of calcedony are seen also con- 
taining drusy crystals of quartz and of zeolite, enclosing crystals of 
carbonate of lime. I have seen veins of crystalline quartz splitting 
in the centre, in a direction parallel to the sides, containing all these 
minerals on their inner surfaces. Agates are sometimes, but rarely, 
found imbedded; greyish crystals of glass of felspar are met with in 
the semi-compact varieties; also small nodules of a compact cream 
coloured opaque zeolite with a faint tinge of bulF, and marked with 
concentric annular delineations, resembling in shape those in orbicular 
granite.* 

Marched tliis morning, (July 9th,) on the new route to Huldi, a 

From Bijapore to pltice about twelve miles S. E. from Bijapore. 

Bag wan. brown soil, arising from the disintegration 

of the subjacent trap continued about a mile, when it was succeeded • 
by the n.gur, strewed wdth abundance of grey kanker in small nodules. 

* Some of these nodules are earthy, and have a powerful argillaceous odour. The 
must compact have u hardness about seven (Moh^s) fracture semi -conchoidal, inclined 
to splintery— opaque. Before Ihe blowpipe they intumesce, and phosphoresce slightly. 
They gelatinize when treated lyitli nitric and muriatic acids. Some of them inclined 
dcicular, microscopic and minute crystals uf u mineral resembling chahosite. 
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At about three miles from Bijapore^ the kanker and iron ore conglomerate 
occur in masses : the latter is used as a revetment to a small well into 
which I descended, and found the water percolating through layers 
of kanker, dark earth, and iron ore. The fissures were nearly vertical ; 
direction N. 5 E., dip S. E. by E. Trap, generally covered by a bed 
of reddish kanker, on which rests the cotton soil, passing into a reddish 
amygdaloid, reticular and porphyritic, containing calc spar and zeolites, 
continues to Hukli. Portions of its red clay basis intumescc, and 
curl up before the blowpipe, indicating the existence of numberless 
minute particles of zeolite disseminated throughout its substance. 
With muriatic acid, it formed a gelatinous mass ; in this respect resem- 
bling the Silesian variety of basalt analyzed by M. Lowe of Vieima. 
Wells of fresh water are of frequent occurrence. The same formation con- 
tinues to Bagwari. Between Hukli and Bagwari, a^branch of the Doni is 
crossed, having black steep banks of cotton soil ; this stream is a treache- 
rous bed of saline and sluggish water, unfit for the use of man or beast. 
The earth of its banks is highly impregnated wifii muriate of soda, as 
shewn by the efilorescence on the surface, and by the adjacent salt 
works. About seven miles from Hukli, between Musibinahal and Bag- 
wari, I observed a fiat topped hill, about a mile from the left of the road. 
It was composed from base to summit of a tabular lateritic rock. 
Cuboidal masses of the same crowned the summit, dkactly resembling 
the masses on the tops of the smooth latcrite hills of Malabar and 
Canara. Farther east, about a mile, runs a low ridge of hills with a 
N. E. and S. W. direction; the fiat contour, and waving direction of 
which powerfully reminded me of the laterite hills on the Western 
Coast. 1 examined the end of the range, and found it to be of the 
lateritic rock just alluded to ; the rest also appear to be of the same rock. 
About twelve miles to the south of these, rise two other fiat topped 
hills at Nagarwar, wmch I am assured by the natives, are of the same 
rock. The small hiU of Hori Math, near Ingliswar, celebrated as being 
the site of the miraculous birth of the founder of the Jungum sect, is 
entirely composed of the lateritic rock. These lateritic hills are re- 
markable, as rising above the low trap elevations amid which they are 
situated, and are the only hills of any height to be seen for miles around. 
This circumstance, which is not of rare occurrence in other parts of 
India, is evidently the result of the denudation of the subjacent trap, 

6 II 
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the beds of laterite being once probably continuous over its surfoce. 
‘ The trap is seen in the vallies and nullahs at their base, on which ^the 
lateritic rock rests in tabular,' horizontal masses. A siliceous porphyri- 
tic rock, having cavities lined with minute brown crystals, is associated 
with this rock, and is found in loose blocks on the surface. The imbed- 
ding paste is a light coloured highly indurated jaspideous clay. Before 
the blowpipe per se, the crystals lose their colouring matter, but fuse 
with carbonate of soda into a white enamel. 

Went about two and a half miles to the east of Bagwari, to see the 

quarries whence the compact blackish trap is dug. 

Quarries of Bagwari. , 

used in budding the walls of that town ; found the 
quarry to be nothing more than a large assemblage of basalt en boules, 
lying partly on, and partly imbedded in, tlie soil covering a long swell, 
probably a basaltic dyke, through the surrounding trap. I searched in 
vain foi* an excavation affording a section of the intrusion of the former, 
llie basalt is different in mineral structure from that seen passing 
through the granite; gneiss, and slate of the Ceded Districts, the 
Nizam’s dominions, Mysore, Malabar, and Canara. It is now amygda- 
loidal and vesicular, and contains small globules of calcareous spar, 
zeolites, and calcedony. The vesicles, however, are more usually empty : 
some of them contain a brownish yellow earth into which 1 have ob- 
served the zeolite to decay, and also calcareous spar, coloured with 
the peroxidation of iron, which exists plentifully as the black pm- 
toxide and carbonate. The fmeture is conchoidal, fragments faintly 
translucent at the edges ; streak, greyisli white ; melts before the blow- 
pipe into an intense green glass. It contains little amphibole, and 
appears to be composed almost entirely of augite and felspar. 

The lateritic rock in the vicinity of Hori Math appears, g^eraBy, 

Lrttoiticrockof Hori ^ iron than the rock of Malabar 

and Canara, and is consequently of greater speci- 
fic gravity. The specimens 1 obtained ^d not contain lithomargic earth, 
nor so much quartz as the latter ; the tubular sinuosities are frequently 
lined, like those of the Malabar variety, with an ochrepus earth arising 
from the decomposition of quartz and felspar, and tinged of various 
shades of brown and yellow by the nxide of iron ; this earth forms 
a compact paste, cementing more firmly the component parts of the rock 
together : it exactly resembles in this respect, portions of the Malabar 



1842.] 


947 


Bijopbte to Sdlary via KanfUghtrri 

Iftteiite. ' It Hot so soft interiorly. This paste adheres to the tongue, 
and gives out an argillaceous odour when breathed on. The more com- 
pact parts of the rock, forming the coating of the tubular cavities, 
become magnetic before the blowpipe, an^ are converted into a dark 
grey slag. 

Proceeding in a S. E. diretion by Jawannaghi and Norsinghi, to Alcopa, 

From Bagwari to Al- ^ tillage east of Umblanur, the road lies diago- 
nally across the low trap swells which have gene- 
rally a S, W. direction, though their lines sometimes intersect each other 
at obtuse and acute angles. The tops of the swells are mostly slightly 
convex, Jhough often terrace-like, and arc composed of the more com- 
pact and globular trap. In the banks of nullahs, the trap and amygda- 
loid may be observed alternating, and passing into each other : when 
they occur horizontally, the trap is generally the surface rock ; this may 
be owing to its superior hardness, and capability of withstanding the 
abrasions caused by the elements. The amygdaloid contains irregular 
hits bf decaying felspar and numberless veaicle8,*often filled with green 
earth and crystals of carbonate of lime. The former mineral, in moist 
situations, assumes a black or deep brown , colour in decomposition, 
giving a speckled appearance to the rock, resembling that of the toad- 
stone of England. Before the blowpipe, these dark spots ore converted 
into black slag. , In the bed of a stream, a few hundred yards N, W. 
from the village of Kunkal, I found slender prismatic crystals of carbonate 
of Hme fesciculated in sheaf-like forms, with dark pieces of chert in a 
^able mass of the amygdaloid ; the radii of the calcareous crystals were 
three inches in length, and of a faint amethystine hue. 

About two miles to the north of this village, indications of a change 
in the formation were seen in the angular bits of red pegmatitic 
and quartz rock, that occur on the plmn and in the beds of nullahs, 
which become more frequent as the villages of Kunkal and Alcopa 
are approached. A few hundred yards south of the latter, I found these 
indications coniirmed, and the quartz rock in situ, in tabular masses in 
the bed of a nullali. Alcopa is situated near the soutli^eastem foot of 
a Blo|>e, on the top of which the trap has the usual compact and globular 
form ; while at the base it is tabular, schistose, and amygdaloidal. A 
few hundred yards to the south of this village, the trap formation ceases 
at the foot of a low range of flat-topped bills of sandstone. In the hope 
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of discoming the line of termination, I spent s^eral hoars in searching 
the beds streams, and visiting the quames in the neighbourhQod» and 
at last discovered it in the bed of a nullah, about three hundred yards 
south of the village : here, af^r clearing away the gravel and detritus com- 
posing the bed, I distmctly saw the trap overlying the sandstone, and 
penetrating some of the numerous fissures that cleave tho latter. 1 
had anticipated this fact from the circumstance of the little disturbance 
in the latter rock, which occurs in tabular hoiizontal masses, having 
a rhomboidal shape from being intersected by fissures with a varied 
direction, but generally N. 65 W., crossed by others trending S. 20 W. 
Where the trap had penetrated them, I did not .find the two rocks ad- 
herent, or passing into each other \ but perfectly distinct and separate, 
and occasionally a thin calcareous seam intervening. Both the trfip 
and sandstone seem to be slightly altered by contact, the former be- 
comingdess crystalline and more eartliy, but often extremely tough, and 
splitting into small fragments, with numerous microscopic fissures in- 
tersecting its structure. The colour of the sandstone, from a few lines 
to several inches distant from the contact, is generally reddish, passing 
into a deep reddish brown. There was no appearance of semi-fusion, 
or intermixture, nor entangled masses of sandstone in the trap, a cir- 
cumstance ooinciding with the observations of Lord Greenock, in Jm 
account of the phenomena displayed by the igneous rocks in the neigh- 
bourhood of Edinburgh, in their relations to the secondary rocks : nor 
did I observe any solidification in the former, as noticed by Professor 
Hausmaim, in the sandstone altered by heat near the blast furnaces at 
the Steinrennerhutte in the Harz : on the contrary it was of a looser 
texture than ordinary, lu structure, from a loose and variegated grit, 
it approaches a compact quartz rode, containing disseminated portions 
of decomposed felspar, which falling out, leave a number of minttte 
oval cavities. This stone is much used in building by the vrUagers in 
preference to the trap. 1 saw no veins penetrating the sandstoim.; 
pegmatite occurs in scattered blocks ; the situs of this rock cannot be 
far distant, judging from the sharpness of the angles of these .fragments. 

Proceeding in an easterly directions towards Talicota, the trap fonna- 

„ „ tion extends to the ^nllage of Mudkeysur, tlmee 

l torn Alcopa to Talicota. ® . , , * ^ 

ooss from Akopa, when it is succeed^ by. a 

bluish grey compact limestone, which 1 first observed in tiie bed of a 
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nullah. No section occurred, shewing its contact with the sandstone ; 
the surface of the country being covered witli a thick stratum of soil, 
but from the easterly dip of both rocks, it is evident that the limestone 
is the uppermost. It continues the surfocc rock to the most easterly 
point of my observation ; viz. Talicota. In a deep well at Munjghi, 
a coss west from Talicota, the bed of the Doni river and the plain 
in front of thC Talicota fort gate, it occurs in stratified masser^;' with 
a very slight dip, vajying according to the rise of the plain. In the 
well, the dip was only 2^° £. 5 S. Dividing the limestone from the sur- 
face to the bottom of the well was a fissure, a foot wide, diiection 
S. 5 W., filled with a bufif-coloured earthy kanker and angular frag- 
ments of the limestone rock. The latter in mineral character resembles 
the Cuddapah limestone, but is generally lighter in colour, varying from 
dark blue to pale buff or cream, and has few traces of pyrites. 

The minerals associated with it, are hematite in small nodules, often 
occurring disseminated like strings of beads through its structure, which 
felling out, leave regular lines of small holes theft resemble the perfora- 
tions of boring insects, and the tubular sinuosities in laterite. Angular 
fragments of a bufiP-colourcd jasper are strewed among those of the 
limestone, and from their variolated , exterior, appear to liave been in 
contact with the basalt, possibly limestone passing into jasper. 1 have 
ofyen noted the Cuddapah limestone passing into chert, from contact 
with basaltic dykes. The softer and finer varieties of the cream- 
coloured limestone found in the vicinity of Talicota, are well adapted 
for lithographic purposes* Some of the specimens 3 !|^ch I brought 
hence, were sent down to the lithographic establishment at St. Thomas’s 
Mount, and found to answer. There is also a fine laminar limestone 
found in the bed of the river, with beautiful dendritic appearances 
between the plates.’^ The plain of Talicota is averred by Ferishta to 
have been the theatre of the overthrow of the Hindu empire of Bijanug- 
ger in a. d. 1564R«i^here Ram Raj, its sovereign, was totally defeated 

* A specimen of this dendritic limestone was examined for me, by Dr. Wight, 
who kindly afford me the fbltowing note: *'Tbe arborescent appearance in the 
aiaite I think an organic remain. At least 1 find, when under a high magnifying 
power, that the black lines can, with the point of a needle, be picked off without 
touching the stone, us if the carbonaceous matter of the plant was still there. 
I feel uncertaut, however, whether to cidl the original a moss or sl/uous^ but think 
theUttor.*’ 
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and slain by the combined armies of the four Mahomedan kings of the 
Deccan ; viz. those of Bijapore, Oolconda, Bider, and Ahmednugger. 
Few, if any, of the present Hindu inhabitants of the place, however, 
had any tradition of this having been the dte of the battle ; and even 
Mahomedan historians differ, placing it farther south. Talicota is now, 
(1838,) the capital of a small territory held in jaghire from the British, 
by a Mahratta chief of the Rastia family, named Bala Sahib. It is 
situated in a plain on the left bank of the Doni river, which flows into 
the Kistnah, and separates thejaghire from the Mudibhat talook. The 
river is about 150 yards broad, and was easily fordable when 1 crossed 
it in the month of July. The banks are steep and clayey ; the' bed, as 
before mentioned, consists of great slabs of laminar limestone. Talicota 
is erroneously placed in some maps on the right bank of the stream. 
Besides the town walls, which are of stone, it possesses an inner fort, or 
citadel,^n which the palace of the Rastia, a high stone house with small 
windows and loopholes, is situated. I'he palace has nothing but a 
guarded gateway to dustinguish it from the substantial dwellings of the 
Bunnias and Lingayet merchants of the place. Near it, is the holy 
and celebrated Mahomedan shrine of the Five Saints, “ Durgah^-punj^ 
Pir/* The pettah is large and spacious, and has a broad street, in 
which are the shops of the Jain venders of brass-ware, numerous calico 
printers, dyers, &c., for whom the place is noted. Ihere is a small 
private Jaina shrine here, into which 1 was shewn by the Jaina merchant 
who accompanied me. It contained several white marble images of the 
principal Tirtlmpkars, brought from the north, (Uttara D4sJ together 
with the Pancha Purmestri in brass. T%ere was also a brazen bas- 
relief of all the twenty-four Tirthmkars, the gigantic Ardeswara stand- 
ing naked in tile midst of the sainBy group. The following is an ap- 


proximative statement of the populatioft of the town : — 

Mussulmans, principally weavers and soldiers, .. .. 1,600 

Vaisya Comptis, grain and provision sellers, . . 125 

Mahratta dyers and cloth printers, . . . . . , 60Q 

Lingayet cbth merchants, . . . . . . . . ' . . ^ l,0O0 

„ weavers, .. ■ .. .. 260 

„ oil-makers, .. .. .. .. 60' 

Kunbis, agriculturists; . i . . . . . . . . ‘ ^ 

Carried over, ' ' .. ., .. 4,425 



1S42.1 i^*aj^ore io Bellary via Kamiyiirri, 951 

Brought over, ». .. 4,425 

, Mahratta tailors, . . . . . . . . . . . . 250 

„ saddlers, .. •. .. .. .. .. 50 

Brahmins of the Smarta and Vaishnavam sects, . . . . 50Q 

Jains of the Vaisya sect, . . » . . . . , . . 15 

„ „ Chsetriya sect, . . . . . . . . . . ^ 25 

„ „ Suryonsh Chsetriya sect, . , . . . . ‘ 25 

Jain Upadi, or inferior priest, . . . . . . . . 1 

Total, 5,291 


Besides the above, there is a body of one hundred Mahratta horse and 
sibundies, maintained by Rastia ; and a floating population of that 
wandering class of grain merchants, the Brinjaris, with whom the 
bazar was crowded, llie revenue of the jaghire is estimated at about 
10,000. rupees per annum. At the time 1 visited the place, Talicota 
was in charge of Nana Sahib Rastia, Bala Shahib, his elder brother, 
was engaged in a religious pilgrimage to GungapUr, on the banks of the 
Bima. 

I observed the limestone to the S, W, of Talicota nearly five miles. 

From 1'alicota to Mu- About two miles farther in the same direc- 
tion, the overlying trap occurs in the bed of 
a nullah, a little to the £. of the village of Gonalial, and continues for 
about a mile, when sandstone, in isomorphous masses, forms the sur* 
face rock, and is also seen in the bed of a nullah, in which lay angular 
blocks of both the above-mentioned rocks and fragments of the red 
jftgmatitic stone. Trap prevails between Gonahal and Contogi : it is 
seen a little to the west of the latter village, overlying the sandstone in 
the* bed of a nullah. The latter rock is here observed to separate into 
contorted laminar flakes of a reddish hue and fnable structure near the 
line of junction : the* former is earthy in texture, as before observed. A 
few feet from the junction, the sandstone resumes its usual texture and 
colour. Between the flakes calcareous incrustations have taken place. 
Between Contogi and Mudibhal, trap and amygdaloid are the surface 
rocks. Immediately to the west of the latter place, rises a low ridge 
of finely grained sandstone, where the quarries for millstones, for which 
Mttdibhal has long been known in this quarter, are situated. Tlie 
rock lies immediately under a stratum of r^yur, in tabular masses, in- 
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tersected by vertical iisBures running £. and W., and crossed by others 
at right angles : horizontal fissures also occur, dipping at about one and 
half to the £., these afford great facilities to the Wudras in excavating 
masses for pillars. A sort of pickaxe, wedge, heavy hammers, and 
levers are the only implements used : blasting is had recourse to, to 
split the larger blocks into pieces for the millstones. The masses of 
rock, though red, and variegated near the surface, are generally white 
and crystalline in the centre, having decaying portions of felspar dis- 
seminated. The millstones are shaped on the spot, and exported to 
the surrounding districts and to the Nizam’s territories. They fetch 
from four to sixteen annas each ; fire is not used to separate the masses, 
as in granitic rocks. 

A little west from the sandstone hills, the red felspar rock, with 

From Mndibhal to tho “i^a interspersed, occurs in unstratified knolls 
north bauk of the Kistnah. naasseB. This continues to Hallighirry, 

whence the formation to the Kistnah is gneiss, with a few blocks of the 
granite protruding. dyke of the crystalline greenstone occurs be- 
tween Lepghirri and Hallighi, £. and W. direction. The Hindus 
rarely employ the overlying trap for building, preferring to bring sand- 
stone or granite from a considerable distance. This is shewn in the 
old Hindu temple in Bijapore and villages in the vicinity of Contogi. 
East of Mudibhal the Idgah hill affords a good specimen of the globular 
trap ; it resembles the greenstone dykes of the Ceded Districts, at a dis- 
tance, in colour and contour; but the mineral character of the rock 
differs in containing little hornblende : it is tough, much less crystalline, 
and contains zeolite and calcedony imbedded in nodules. It decays 
into a deep red earth. 

Crossed the Kistnah on the 15th July to Danoor and halted. Went 

^ „ to see the junction of the Malpurba and Kist- 

The Capila Sungum, or ^ 

confluence of the Kistnah nah on the 16th, about two and half miles west 

and Malpurbd. DanooT. Crossed the Malpurba, about 

200 yards broad, in a basket boat to the Delta, on the apex of which is 

situated the celebrated temple to |fhe lingnm, in which Baswapa, the 

founder of the Jungum sect, finally disappeared, according to the version 

of his priests. The temple is evidently of great antiquity, small and 

not remarkable for beauty. I have a strong impression, that it was 

built by the Jains, from some peculiar symbols that have escaped the 
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mutilating hands of their opponents* such the two clefdiants wit^i 
elevated trunks over Lachmi, &c. The temple faces the east, and 
the sacred Ling is covered by a hoUow silvered head of Mahadeo. 
which was taken off for my inspection : expanded behind it. rises the 
silvered hood of a Qohra de capello, forming a canopy to the whole. 
There is nothing remarkable about the Ling, which is a sm^dl one 
blackened by libatious of oil. milk. &c. I was not near enough to see 
the depression, or mark, said to have been left on it at the place Bas> 
wana was absorbed. Facing the Ling, in the ante-room, arc two Baswa- 
nas, or sacred buUs. At the point of the Delta stands an Acacia tree. 
The two rivers were flowing wth considerable rapidity^and their tur- 
bid waters mingled in curling eddies near a small tem|^, almost sub- 
merged in the waves, containing a Ling. The tliree Maths of the three 
Swamis here are in a dilapidated condition ; thut of Sencri Bharti is in 
. the best state of repair. A brahmin performing tapas on a tiger skin, 
sat in a state of religious abstraction in one of the cells. The Sthalla 
Puramm of the place is in the hands of Ragovindra^chari, one of the three 
Matha^mudras whom I saw here ; the names of the others arc Sencri 
Bhat andBinda Achari. There are two , one in the N. wall of 

the enclosure, the other near the terry of the Malpurba in Hala Canara. 

Rode from Cuddywul to Hunnagund. about five miles westerly. 

Jain temple at Hunna- There is a Jain temple situated in the S. £. 

extremity of a short and low range of hills ; it 
h in ruins ; the Gopar had been prostrated, and the sculptures con- 
siderably defaced., Tlie temple fronts the east, and the doorways arft 
flanked by mace-bearers in relief, with female figures on either side. 
The walls are decorated exteriorly with various sculptures : baya* 
ddres, lions, elephants, &c. in alto relievo, and present a mass of 
elaborate carving. Bas reliefs of naked Tirthunkars are interspersed, 
the larger in a standing, the smaller in a sitting, posture. The ex- 
treme length of the arms of the former, which hang loosely down by 
their sides reaching below the knees, reminded me of the description of 
those of Rob Roy. The sanctum ,^d been rifled of its idols, but I 
observed a large one reared up in oM of the entrances, which possibly 
had been abstracted thence, as it has evidently suffered displacement. 
It is an erect naked %ure in high relief, executed on a block of fine 
sandstone, with the short curly locks, (resembling a Welsh wig,) elongat- 

G I 
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ed ears, and peculiar contour, that characterize the Jaina s&dnts : from 
the hood of the Cobra extended like a canopy over his head, 1 judge 
the image to he that of Purswanath. The features and other parts 
have suffered mutilation. The interior of the place, fouled by bats and 
other animals, is supported by massive stone pillars, general!^ square, 
with tori : the ends of the architraves are carved into lion’s heads, &c. 
Tlie whole is of a light red sandstone brought from Himallya, few coss 
off. There is an inscription in the wall of the doorway; another slab 
bearing an mscri|)tion in Hala Canara lies broken near the thresh- 
old. The earth and rubbish have accumulated up to the loiee of 
some of the linages. The range on which the temple stands, is a 
bed of elevated jasi)ery rock with contorted laminse, and similar in 
appearance to that forming the copper-mountain ridge of Bcllary. Direc- 
tion N. W., dip 60 to 70 N. E. 

Froui Sassenhal and Jumlapur to Nundapur, the road passes over 
From Sassenhal to the the N. W. extremity of the Idlapur schistose 
Tumbuddra, t elevations, before noticed. From Jumlapur, 
where the chlorite slate is seen at the usual angle of elevation, the 
ground rises for about a mile, when a narrow greenstone dyke is 
crossed, running £. 10 S. About 40 yards farther, the main dyke is 
traversed, running in an^ almost similar direction, which covers the 
summit and descent of the elevation with globular and angular frag- 
ments, almost as as Nundapur, a distance of three miles. At the 
base of the elevation on which this village is situated, the slate is seen 
in the bod of the nullah, dipping at an angle of 60 N. 45 E., %, e, from 
the dyke. The schists on the western side of the dyke, observed yes- 
terday at Sassenhal, dip at an angle of 72 to the S. W., t. e, from the 
dyke. The greenstone differs not from that usually seen in the Ceded 
llistricte, being crystalline or por|diyritic near the centre, imbedding 
crystals of a greenish felspar, and becoming mol'e compact as it ap- 
proaches the edges : amphibole mi felspar intimately mixed, are its 
chief constituents. Near its eastern flank these mmerals separate, and 
it passes into a aienite, whidi ia |ppeedingly tough under the hammer ; 
the felspar crystals fast decomposing, form a compact paste. Tlie 
chlorite slate, in the immediate vicinity of these plutonic rocks, loses its 
line slaty character, becomes thick-bedded, compact, and of darker colour, 
and is penetrated in every direction by contorted quartzose veins, the 
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planes of which seem almost as various as their flexures. At the distance 
of a furlong and 100 yards S. £. from Nundapur, a red felspatlic dyke 
occurs in the gneiss, almost concealed by a superincumbent mass of 
friable kanker ; small crystals of a scaly grapliite, with a shining steel- 
like lustre, occur disseminated in this vein. The gneiss alternates with 
cliloritic slate and beds of a red felspar rock : its Laminae are mu^ih con- 
torted, and have here an easterly direction. One mile and a furlong in 
the same direction from Nundapur, the bed of a stream is crossed, 
where a dyke of a compact reddish felspar rock (Eurite ?) cuts tlic gneiss 
in a direction of N. 60 E., flanked by a thick bed of reddish felspathic 
granite, containing both mica and chlorite in lamellae, and a little quartz. 
This rock and the gneiss are much weathered. Six furlongs hence, the 
gneiss assumes a granitoidal form, appearing in rounded blcicks with 
concentric exfoliations. Three miles from *Nundapur, a trap dyke 
crosses the gneiss, running westerly ; and another, at four miles five 
furlongs, having a similar direction. A furlong from this, a large dyke 
of the red euritic rock, about 200 yards broad, occurs in the same direc- 
tion, flanked by a bed of the red felspathic rock, large beds of kanker 
accompanying the intrusion of the dyke. I saw an immense bed of 
this calcareous rock, lying as a flat table on the gneiss near Manadhal. 
From this place to Kannaghirry, a distance of eleven miles one furlong, 
gneiss, granitoidal gneiss, forming gentle elevations, and scattered sur- 
face blocks occur; the associated schists of chlorite and mica are less 
seen. A trap dyke occurs at the distance of five miles five furlongs 
from the former village ; direction W. 15 N. 

In the bed of the stream, forming in part the fosse of the fort of 
Kannaghirry, gneiss is seen alternating with mica and hornblende 
schists, both thick bedded and laminar. On the N. E. flank of the 
fort, a dyke of pegmatite, with a close small grained sub-crystalline 
structure, is seen passing through the gneiss, and in a direction psirailel 
with that of the laminae. In the latter rock, a vein, (five inches broad,) 
of large crystals of felspar and quartz running N. 25 E., exhibits a dis- 
location to the E. of seven inches. m’A fissure traverses it for some dis- 
tance longitudinally, running also into the schist. The walls of the 
fissure are lined by quartz passing into honistone. 

About four miles North by West from this, near the village of Ha- 
numanhal, I saw on the road side a monument of a Hirlu, or a hero 
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filain in battle, evidently of high antiquity. It consisted of a slab of 
gneiss jKaced in a slanting position, on the surface of which a male and 
female figure were rudely sculptured in has relief : the former was armed 
and in the attitude of combat ; the latter, with uplifted hands, seemed in 
the act of throwing herself into his arms for protection. The relations 
and descendants place flowers and offerings of oil and milk, as offerings to 
the manes of the brave : the pious passenger deposits a stone, of which 
a large heap at the foot tlireatcns to overwhelm the monument and the 
hero altogether. It is i)robablc, many of the tumuli of loose stones ob- 
served in many parts of India, cover similar antiques. 

I shall conclude these notes, with a few observations on what I term 

the great overlying trap formation of Central 
Concluding llcmarks. , , , ... ^ , 

and Western India, the southern limit of which 

has been just described, in contra-distinction to the hills and dykes of 
greenstone associated with the granite, gneiss, and metamorphic schists 
of Southern India, which I take to be a distinct and more ancient rock.* 
The overlying trap formation has a south-westerly course ; its southern 
margin terminating, according to Mr. Fraser, near Malwan, in latitude 
15® 53' N. and longitude 73® 47' E. on the Western Coast of the 
Peninsula, and its northern limit between Bulsor and Gundavie below 
Surat, between the 20tli and 21st degrees of North latitude. Its 
boundaries at Gundavie, according to Dr, Lush, arc strata of clay 
containing kankcr. Proceeding southerly on the sea coast between 
J3asscin and Surat, horizontal strata of sandstone are seen resting upon 
it, supposed to be identical with the fossiliferous rock of Kattywar, and 
which may be accounted as the newest sandstone formation of India. Still 
farther south at Bombay, it is fringed by a recent formation of coral and 
shells ; and N. of Malwan, it meets with the greenstone, granite and sienite 
of Southern India. Thus the western extremity of this formation occupies 
in its breadth, an extent of sea coast approacliing five degrees of latitude. 
Proceeding inland in a N. E. direction from the vicinity of Malwan, its 
boulhern boundary may be described by a line drawn thence through 

^ This opinion is chiefly grounded on the relative position, age of associated rocks, 
and iniucrulogical distinctions, which are very striking. The zeolites, chalcedonies, 
green earth, olivine and calc spars so abundant in the formation just described, are 
never or rarely seen in the trap a little to the S. of the Kistnah. The latter is never 
"cen overlying fossiliferous rocks in continuous sheds, but occurs as dykes in granite 
»nd the older stratifled formations. 
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Mcrritch and Gurdinny, a village about 40 miles S. E. from the city of 
Bijaporc to Bider ; thence north of Hydrabad to Nagpore ; and from 
Nagpore north-easterly towards Sohageporc and Sagur to the 8 2d degree 
of East longitude, as observed by Franklin and Coulthard. At Giir- 
dinny it rests on granite, a broad i»cgraatitic zone intervening. A little 
to the east of Gurdinny, at Mudibbal, on a crystidline sandstone,; and 
at Nagpore on granite. Its north-eastern limit has not been accurately 
defined ; straggling couUes of a similar trap, (containing olivine, calce- 
donics and agates,) have however been traced by the Hev. Mr. Everest 
as high as Gwalior, which lies in lat. 2G° 15' N. and Ion. 78® 1' E. 
It is said to extend still fiixther toward the cast up to the llajmalial 
hills ; thouglx it would appear that its continuity here becomes broken 
up. Assuming Gwalior as its north-east corner, we will return towards 
the Western Coast by the northern limit, passing from Gvvsilior in a 
south-westerly direction to Ncemuch ; whence taking a direction more 
southerly to Dohud, as traced by Captain Dangerfiehl, it passes by the 
cast of Ih'iroda t(J the sea near Bulsar, a little to i*lic south of Surat. On 
.this last line the trap was found, at Sagur, to rest on shell limestone, and 
on the limestone, greenstone, quartz, argillaceous, and talcose rocks of 
Oodipore. At Bulsar, as before stated, it is bounded by strata of clay 
and kanker.* 

Such is the uupar|^clcd extent of this vast sheet of traj), covering a 
4|)ace, with some mterruption, of 250,000 square miles. 

Since writing the above, I have had the pleasure of perusing Col. 
Sykes*s admirable paper on this great traj)pean region, and jjcrceivc 
tliat he assigns to it an area of from 200,000 to 250,000 square miles 
only; hut adds, however, that it apjjcars to him that the above arc 
not the absolute limits of the trap. My own observations, taken 
during journies to Bijapore, Bider and Culbcrga, will have served to 
trace its S. W. boundaries more distinctly than dias hitherto been done. 

^ It is probable that the amygilaloidal trap Ibumi overlying' a bed of liiucstcnic, con- 
tataiug oysters, liiuua;, small midaniae, &e. at reddapuii^rali near Kajahmuiidry, and 
discovered by Col. Cullen, is an outlier of the great overlying trap formation. 
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Amdenl hiscriplion found at Aden, Communicated to the Asiatic 
Society by the (lovemmcnt of India, With a plate. 

No. 29 of 1842. 

From Captain S. B. IJainks, Political Agent at AdeUy 
To J. R Willoughby, Esq. 

Secretary to Government of Pombayy dated 29^A September, 1812. 
Political Department. 

Sib, — I have the pleasure to forward to you the acconipanying copy 
of an ancient inscription recently discovered in Aden, by the work- 
people employed in excavating the new road leading up from the 
Custom House. 

2d. It is an interesting fact, that though Aden in its most flourish- 
ing era .ras the principal sea-port of the ancient Hymyari kings, that 
no Ilymyaritic inscriptions previous to this have ever been discovered, 
either in the ruins of the ancient town, or its immediate vicinity; 
though on the shores of lladramaut, and inland as far as Sana, many 
beautifully executed inscriptions have been found, and transmitted 
to Bombay. In every other case, however, the characters have been 
found on oblong marble blocks, generally forming part of a gateway, 
as at Nukbel llajar, on the lladramaut Coast ; ^whereas, in the spe- 
cimen now brought to light from a depth of twenty feet beneath tl4l 
present surface of Aden, we have a circular slab of pure, and very 
compact white marble, with a raised rim round it, and apparently 
forming part of an altar. The inscription is not so well executed as 
many others that I have seen, but it is perfectly clear, without flaw 
or injury. In removing the stone, part was unfortunately broken off 
by the work people. 

ild. The antiquity of this specimen may very safely be dated from 
the first year of the Hijera, when the last of the Ilymyari princes 
reigned in Yemen. After the conversion of the Sabeeans to the Moslem 
faith, the altars erected to their gods were overthrown, and the reli- 
gion of Islam universally prevailed. The character gradually became 
lost, as the Kufic writing spread over the southern and hitherto 
unconquered country of Yemen and Nedjran, and is now extinct The 
learned f)rofes8or, Gesenius of Germany, has succeeded in decyphering 
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and tranislatiiig a small part of one inscription found by the officers 
of the “ Palinurus,’ during the survey of the South Coast, and it is only 
to be hoped, that this specimen may afford an additional clue to assist 
him in his valuable and highly interesting researches, regarding a 
nation that has been so utterly swept away. 

4th. The inscription, it will hf perceived, is a fac-simile, being an 
impression from the stone, and its accuracy therefore may be d{^pend- 
cd upon. I have the honour to be, 8cc. 

Political Agent! s Office^ Aden^ (Signed) S. H. LI a inks, 

29/A Septemher, 1842. Political Agent. 

(True Copy.) 

(Signed) J. P. WiLi.ouuiinY, 

Secretary to Government . 

(True Copy.) , 

P. Mklvii-i.. • 

Assistant Sectetary to the Government oj India. 


Meteors observed at Alluhahad on the 10/4 oj Augnsti 1842. By 
Capt. SiiORTREiJK, Is/ AssisUiJit, Grand Trigonometrical Survey 
of India, 

The following observations were made at Allahabad, for the purpose 
of comparing them with corresponding observations to be made at 
Agra, but the gentleman at whose suggestion the observations were 
undertaken, was unable, from sickness, to take an active part in the 
business. Though the primary object was thus frustrated, it may be 
worth while to record these observations, with a view of calling the 
attention of those who may have opportunities of making similar 
observations about^thc lOth of August and J3th of November next. 

The first step towards a knowledge of these meteors is a large 
collection of facts, and it is not to be overlooked, that in this country 
we have advantages for such observations which are scarcely equalled 
in any other part of the world, owing to the general clearness of 
our sky, the extent over which observations can be made, and the 
fiicility of intercourse by our common language, and the post routes 
everywhere. 



OCO Mt^teors observed at Allahabad, 10/4 August, 1842. [No. 130. 

The observations theroselves are very easily made when a person 
knows exactly what he has to do, and does not allow himself to be 
distracted by attempting too much. Besides general attention, the 
most useful qualihcation I believe to be, the ability readily to estimate 
altitudes at sight. I know by exp^ience, that persons in the habit of 
such observations, may train themselves to estimate altitudes at sight 
within 2® of the truth, for I have practised it along with another person, 
proving our estimates by an altitude and azimuth instrument. In 
the present observations, the altitudes I believe to be within 5® of the 
truth, and the azimuths within 15®. But as the meteors come some- 
times very quickly after each other, there is no time for deliberation, 
and it becomes necessary to write down at once whatever is to be 
recorded, so as to be ready for the next. 

In order to judge of the azimuths, I had my cot put in an open 
place, anil laid duly East and West, because I had a straight road, with 
well marked objects in that direction. I lay on my back, and had 
a faint oil light on the ground, just suflicient to let me see my watch 
and what I was writing. I wrote lying on my back, and holding the 
paper over ray head, and in this way saw tsewaral meteors which other- 
wise would have passed unnoticed. 

It is an obvious fact, to whatever conclusions it may ultimately lead, 
that a considerable majority of these meteors have a Westerly course 
in or near to the Zodiac. Such being the case, it is desirable that some 
observers should be situated as nearly as may be at right angles to the 
Zodiac, and at considerable distances from each other, in order that 
the errors in estimating the altitudes have the least possible effect on 
the computed heights from the surface of the Earth. 

In order that meteors observed at distant places may be readily 
identified, it is desirable that observers should set their watches either 
to mean or to apparent time, by means of an astronomical observation, 
or by a well-set sundial. Provided it be distinctly stated, whether 
the watch shews mean or apparent time, it is of no great importance 
which is used ; though as a general rule, apparent time is the most con- 
venient for meteorological observations, because the tides, &c. of the 
atmosphere, like those of the ocean, have a direct relation to the appa- 
rent, rather than to the mean course of the sun. 



1842.] Meteors ohse^'ved at Allahabad, 10/4 August, 1842, 


061 


I 


>» 

M 

in 


•Xi 

, <5 
- U 


a 


•TjlSuaT 


. 4S 
fl b 


*2 " 

^ fl-£ 


"5 "XJ 

" 5 s 

c rt :i 
cj Ee c. 
NSS 

® d « 

f'Sl 

s'!! 

■l^s 

S S'S 
S'" . 

rt o 

.:; g« 

.•a 

'2^ t’o"^ 


bo 

0. 

O 


I 


bO 

^ 5’ 

d 0 

*S’ g 

CD 

CO B 

51 

C4 te 

% >s 

* 5 

d a 


■|s I 

gf* ? o> 
« P- 

e£ 0 
^0)0 

W I >5 

n d n 


a J 7 H « j_* ce .5 S 

'5 a 5'H.« S S "d 2 ‘3 

Ui >&^-'y)^faco Pu ^ 


a a g 
2 2 2 
b 


•rj 


* • w 

J^5 .IS 


i/b 

I 9 

,2 o 


.2.2,2 
'« ’5 '3 

P4CU&4 


a 

a M 

^ 2 
2 « 


a 

d >£ « o 

w = IS 


i S ® S J 

. “r/i g feig. 

.3 g tt ^ 
c t'S-a i .2 i ? s 

'IJvCld (.at coo 

fc.p>cac5 b Cu 




-jasqojo 
•3UJIX ’iddy 


u5 0o;*oooo'.e 2® 
*. 55 


• o .D *rt 'ft j2 o ® ^ 


-d « 
SS2 

01 -^3 ti 

>5 


•fe s S5 g 


fS oi^',._ 


(ft CO 'ft 

: : 

: :z 


«55 -; 

, O (d ■ ^ 

• r*-co.o 

_^_^_._55 

^ 2:22 

: 

QV 

06 

•• 




GO 


■8 • 

_0Q _ 

* WZ 


s £ issssi;? 5 ? S ? S ? ? 3?????^??? ® S ? ?5 

^ M ^ Q4 .Jil f® PO fO CO W fO fO flC t'O CO W TO TO TO TOj^j 

6 K 


IS : :sa 

m 



962 


Meteors observed at Allakedfodt \Oth August, 1842. [No. ISO, 


W S.s CQ 

a 


« ^ 


I ^ cfl 

* fc* 85 


■C 6s 

« JS H 


:&S : : : & : : 


« . a 3 » 


III 


•j8sqo JO flgS5Sg52S2S:£522g5S ^ SjgSs S9 « ^ ? I? ? 

s»TO!j/‘jddv it isi 2 S 21 2 32 21 212 2 



963 


Memorandum on ike “ Bora Chung of Bootan, By A. CampbjblLi 
Esq., Superintendenty Darjeeling. 

Fukeergungey right bank of the Teesia, January 25, 1^. 

The aDiiouncement of any extraordinary fact connected witn the 
habits of men or the lower animals, produces three states of mind in 
the mass of those addressed ; Isf, an uneuquiring and implicit cre- 
dence ; 2nd, wonder, without any lasting attention to the matter narra- 
ted ; and 3rd, sceptical disbelief. 1 have no doubt that the notice of the 
“ Bora Chung”, by Dr. Pearson, in Vol. VIII. of the Journal of Ute 
Asiatic Society, p. 651, produced all these states, in a great number of 
readers, for I have heard many express themselves to this effect ; and I 
confess, that although I did not disbelieve the account of this fish’s ha- 
bits, I have been very anxious to make further inquiry into them. When 
in Bootan last year, it was out of my power 4o do so, but this year 
I have been more fortunate ; and the following is the substance of the 
information 1 have gained The Bora Chung” is not found on the 
right bank, or Rungpoor si^e, of the Teesta ; it is confined to the Bootan 
side. It inhabits jheels and slow running streams near the hills, living 
principally in the banks, into which it penetrates from one foot to five 
or six. The tubes leading from the water into the banks are general- 
ly a few inches below the surface of the water, and consequently filled 
with water ; they are sometimes of no greater diameter than sufficieut 
to receive the fish, sometimes they are a foot wide ; when of the smaller 
size, they terminate in a basin where the fish remains, returning to the 
water at pleasure. The usual mode of catching them is by introducing 
the hand under water into these recesses ; two fish are generally found 
together, and they tie coiled up horizontally, resembling a wheel. They 
are eaten by the people of the Bootan Dooars, and are quite whole- 
some. It is not believed that they bore their own holes, or form their 
resting basins, but that they occupy the abandoned locations of land 
crabs. ^ When in the waterpool or streams, they always remain close 
to the margin/ and constantly move out and in, of their holes. They 
never leave the water, nor can they move on the grass more than any 
other fish. They are supposed tQ|||eed in the recesses described. 
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I have not as yet succeeded in getting specimens of the ** Bora 
Chung,” but expect to do so. I saw those sent from Daijeeling to 
Calcutta for Dr. McClelland. They were each about twelve inches 
long, of a dark brown colour, and scaly. If Dr. McClelland described 
them, they must be sufRciently known to Naturalists ; but they may not 
have reached that gentleman ; or, if so, their fate has been similar to 
that of fourteen species of fish collected in the Bootan Dooars last 
year, and forwarded by me to Calcutta for Dr. M. I have not had 
any acknowledgment of their receipt, and I conclude, therefore, that 
they never reached him. 


Proceedings of the Asiatic Society, 

(Friday Evening^ llh October^ 1842.^ 

Dr. J. II ERL IN in the chttir. 

W. H, Kli roiT, Esq., C. S., proposed at the former Meeting, was bal lotted for, 
and unanimously elected a Member of the Society. 

Ordered, — 'I’hat the usual communication of bis electiou be made to Mr. Elliott, 
and that he be furnished with the rules of the .Society for his guidance. 

Library. 

The following Books were presented : — 

Books received for the Meeting qf the Asiatic Society, on the 1th October^ 1842. 

The Calcutta Christian Observer, September and October, 1842. New series, Vol. 
iii. Nos. 3!i and 34. Presented by the editors. 

The Calcutta Christian Spectator, July 1842. Vol. iii. No. 7. Presented by the 
editors. 

The Calcutta Literary Gleaner, October 1842. Vol. i. No. 8. Presented by the 
editors. 

Proceedings of the London Electrical Society, I84l>42. Prfrt iv. Presented by the 
Society. 

\Vibon*s Antiquities and Coins of Afghanistan. London, 1841, 4to. (7 copies.) 
Presented by the author. 

Wilson’s Sanskrit Grammar, London, 1841, 8vo. (4 copies.) Presented by the 
author. 

Ibraheem’s Grammar of the Persian Language. London, 1841, 4to« 

Bdlantyne’s Grammar of the Marhatta Language. London, 1839, 4to. 

Ballantyne’s Elements of Hindi and Brm Bhkkhh Grammar. London, 1839, 4to. 

Ferishta, fin Persian), fbl. 2 vols. 
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Head letter from Moulvie Addoollah* of 6th mBtant* submitting a copy of reprint 
of the «nd Volume of the ** PuUwa Alumgiri/' for inspection, and soliciting orders 
for the delivery of the copies to the Mohahri oC the Asiatic Society. 

'['ho vol. made over to the Moulvie o£ the Society for examination and report* 

Bead a letter of 31st March, i86‘2, from Chas. V. Wai.keu, Ksq. Honorary Secy. 
Electrical Society, presenting a copy of part 4th of the Proceedings of the So^yiety^ 
and requesting notice of its safe arrival, and of any regular channel through which 
to receive the future numbers. 

Ordered, — That the thanks of the Society he communicated to the I'.lortrical 
Society, and that Messrs. Ai.lkn & Co. of l.ondon, be named to Mr. Walker, 
as the channel for the receipt and iransmissioti of all future numbers to the Asiatic 
Society. • 

Read letter from Mr. V. Tuegear, of 8th September last, suggesting with reference 
to a Report of a Committee of Scientific Men appointed ^o consider the weights aud 
measures at London, who recommend the decimal system, that a similar Reform be 
proposed in Indian Coins, Ac. ; also suggesting the change of title of the Society from 
that of the Asiatic Society of Bengal to the Asiatic Society of Jndiii. 

Ordered, — Thai the first suggestion be rcfeiTed to a JMember of the Society com- 
petent to the task, to report on the feasibility or otherwise of the proposed introduc- 
tion in India, to enable the Soflety to judge if it c ould go np to the Govemment 
with the proposal and that as regards the second, the Society is of opinion, that the 
change was not desirable. 

Read letter from Dr. J. ll^EnriiLiN, of 7th instant, intimating that according to the 
request of the President, he bad examined the MS. work prepared by Dr. Wise, 
entitled ** A Commentary on the Hindu System of Medicine," that the publication 
would form a most valuable addition to our store of knowledge, aud might become a 
very useful auxiliary in many respects in the Researches of India but that he was 
of opinion the Society should not publish the work at its own cxpeuce, but rather 
subscrihe as liberally as it may think right for a certain number of copies. 

Referred to the Conimittee of Papers. 

Read the following letter of 7th instant, and enclosures from Major VV. Hough. 

To H- Torsbms, £sq., Secretary to the Asiatic Society. 

Sir— I do myself the honor to request you will submits “Chinese Life Preserver,’* to 
the President and Members of the Asiatic Society, to meet this evening, together with 
the accompanying drawing, and explanatory paper, 1 shall be glad if it meets witli the 
approbation of the Society, and that it may, by its public notice, be brought into 
general use. I have the honor, to be, Sir, 

CateuHa, Spence's HoteK Your obedient servant 

7th Octeher^ 1842. ,4 Signed) . W. Hooch, Mo^ot. 
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Beport* of a Special Board of Officers assembled at Barrackpoor on the 28rd Sep- 
tember 1842, by order of Mayor General Littler, Commanding, to test and report npon 
two Bamboo Floats, or Life Preservers, submitted by Major W. Hough, with a view 
to their being used, under the sanctiou of Government, in fleets of Troop -boats, when 
proceeding on the river, for the preservatioA of lives, in case of wrecks, or other 
accidents. 

President, 

Captain R. Smith, 28th Regt. M. I. 

Members, 

Captain Powell, M. B. and Capt. Tierney, 28lJi Regt. N. I. 

The Committee have duly tested the Bamboo Floats submitted to them, and are 
of opinion, that in the event of a wreck or other accident, the use of the small one 
would save the life of any man who was unable to swim, “ if properly fastened on,** as 
it is sufficiently buoyant to keep the head and part of the neck above water, without 
any exertion on his part* 

The large Float is capable of supporting four people by merely placing their hands 
on it, which causes it to sink six inches, and will bear the weight of three persons 
sitting upon it; but this plan appears objectionable, as it tilts up in every direction 
and throws them off, which would be very dangerous to those who could not swim ; 
but were there two or thre^ practised swimmers to guide and keep it steady, it might 
be capable of saving women and children* 

These floats ought to be made of very dry kaguzec bamboos, each piece to have 
two or more knots, according to the size, which will moke them the more buoyant. 

A small **Jhalee,*’ or Frame-work, introduced over the centre square of the large 
floats, upon which women and children might be placed, would tend to the preserva- 
tion of life. (Signed) Ralph. Smith, Capt. and President. 

John Powell, Capt. and Member. 

K. T. Tibunky, Capt. and Member. 

(Signed) J. H. Littleh, M. Gmeral, 

Commanding at Itarraekpoor. 

(True Copy,) W. Hoooh, Afq/or. 

Note/rosfi C. B. Gkkbnlaw, Esq, 

Secretary to the Murine Board, 

Mt dear Hodgh,— M any thanks for the Life Float. 1 think it the most admirablo 
1 ever saw. No ship ought to go to sea from any place where bamboos are procur- 
able, without a quantity of them on board. Yours &c. 

(Signed) C. B. Grbbnlaw. 

(True Copy.) W. Hough, Mojor, 

Govemmera Houses 1th October i 1842. 

[Bsr^racl.] Dbar Sin,—** I am directed by the Hon*ble the Deputy Governor of 
Bengal, to thank you for the inspcctioD of the Life Preserver, of which hk highly ap- 
proves. 

* A copy sent by the Betiml'to fhe Commaiider-iii-CMcf. 
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If you will have tiie i^dness to forward it with an official letter to the Secretary 
Co Government, it will be adopted by Government.*’ (Signed) H. Spottiswoodr^ 
To Major W. Hough, Calcutta. Military Secretary, 

(True Copy.) W. Hough. 


Origin of the use, 

" In the year 1730, I was passenger in a ship from Batavia to China, 400 tons, 
(the Pridaae, Francisco Xavier, Commander,) freighted by English, Chinese,* 'and 
Portuguese. Near the Coast of China we met with a Tyfoon, (Taufoug), which carried 
away all our masts, bowsprit, and rudder; six feet water in the hold — expecting 
every moment the ship would founder. The English and Portuguese stood ni their 
shirts only, ready to be thrown off; but the Ghinesc*merchants came upon deck in a 
bamboo habit, which had lain ready in their chests again.st such dangers, and it was 
thus constructed; four bamboos, two before and two behind their bodies, were placed 
horizontally, and projected about twenty*eight inches. These were crossed on each 
side by two others, and the whole properly secured, leaving a space for their bodies ; 
BO that they had only to put it over their heads, and tie the /same securely, whicli was 
done in two minutes, and we were satisfied they could not possibly sink. The shape 
is given below.” — From a letter to the Author of the Seaman*s Preservative. Annual 
Register^ voU iv, 1761, p. 141.—*^ Useful Products.'* (True (’iopy.) W. Hough. 



In 1S34, the above was published by me, but not in a form to attract general atten* 
tion. It occurred to me that 1 might save the two minutes, above noticed, by forming 
the “ Life Preserver,” at once, into two squares, ready for immediate use. 

It seems to be adapted for use by ffeets of Troop*boats, proceeding up or down any 
river, or in the case of Troop-transports, or indeed, for ships generally, for either 
boats or ships wreckedsin the middle of a river, or at sea, or coast, or ashore, it will 
render safe many valuable lives. The soldier or sailor, may place it under bis col or 
hammock. If made on a larger scale, it might be the means of saving boxes, contain- 
ing valuables or papers, now, often lost in boats proceeding up the Ganges, &c. 

The loss last mouth of two officers, ij;xty-eight men, six women, twelve children, of 
H. M’s. 50th and 62nd Uegiments, and a great number of natives, suggested to me to 
request Mctfor General Littler, commanding tlie Division^to test its use before a Oom* 
iQittee» which assembled in bis presence. 1 since submitted it to Government for im- 
mediate adoption, a division of the 9tfa Lancers being on the eve of departure from 
Calcutta to Allahabad by water. I had often tested its utility myself, but I thought 
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that a formal report would be more satisfactory; and it has been reported to His 
Excellency Sir Jasper Nicolls, Command er-in-Chief in India. 

W. Hough, Af<v‘or. 

Calcutta, 7th October, 1842. 


ITie Chinese “ Life Preserver,** as modified by Aftyor Hough. First known to the 
English in 1730, vide Annual Register, VoL 1, 1761, p. 141.—** Useful Projects** 



To be made of ka^uxee bamboos. The knots to be out just at the ends ; if in the 
middle between two knots, water would get in and make them less buoyant. The 
frame of eight baiidbooa is fastened by string at the angles, and in the centre of the 
sides, and shodld jbe tarred, or dammered over, to prevent the string becoming rotten. 
There should 'bj^^Xtropg wooden pin to fasten the bamboos at the angles. The above 
is made with two knots in the inner square, of large bamboos, the outer may be 
of common bamboo. Those of three knots w'ould support three or four men. Smaller 
might bo made for children. By fastening a rope to the float, and then to the arm, 
or round the body, it never can drift away. W, Hough, Mt^or. 

Calcutta, 7th October, 1842, 

Bead tbe following letter addressed to the Secretary by M,,Garcin de Tassy. 

Monsibuk, Paris, 53 Rue St Andri des Arts, ce 9, Juillet 1842. 

Sous les auspices de mon honorable ami M. J. B. Tassin, qui m’a fait Teloge de vo- 
ire caraclere serviable, je prends la libertd de m’addresser d vous pour vous exprimer 
le desir que j’ai d*obtenir une Bwgraphie originate des Poetes JJindous, si un pareil 
ouvrage existe. Le Bhakta nidi, dont M. W. Priceapublie de ziombreux extraits, 
pout jusqu'a un certain point romplacer cet ouvrage, puisq^ue la plupart des cheis des 
secies Hindous dont il y eat questions ont auteurs de poesies Hiodous. Maisjen'ai 
pas cet ouvrage complet ; s*il existait A Calcutta et qu'on pent ea avoir une copie, 
je vous serais bien oblig^ de me la procurer. Pourriez-vous aussi me procurer quel- 
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ques poesies de Kerbir accompagoi^s (i*une traduction eu Urdu, ou du moms de 
quelques notes, iiiterlineaires, ou margiualcs, soit cn Urdu, soit en Hindi ou en 
Person? Vous n'igtiorez pas que ccs poesies, tres remarquables du roste, sont fort dif- 
iiciles u cntendrcp J’ai un MS. complet du Sijak qui en est la collection, niais 
une commentaire ou one traduction me serait souvent fort utile. Y aurail>il enfin 
moycn d’avoir un commentaire Hindi, ou une traduction Unlii du c41ebre Ramftyftun 
de lulsidas, qui a ete imprim^ plusicurs fois d Calcutta? J'acquitterais la 
inanidre que vous voudriez bicn tn’indiquer les fmis que vous feries pour luoi, si 
vous avez la bonte de vous charger de ces recherches, ainsi que je Pai fait dans le 
temps envers Pcxcellent M. J« Prinsep qui eut la bontd de faire copier pour moi 
plusieurs MbS. de la Society Asiatique. A cette occasion je dois vous dire qu*il 
y en a un, je crois, dont on ne m*a jamais reclamd les frais de copic. Si vous en 
avez connaissance, je serais bien aise de m^acquittor et je in'ompresserais de lafaire 
au premier avis. 

Les renseigments que je prends la liberto de vous demander et les nouvclles copies 
quo je solicite sont destinies d augmenter les matoriaux du volume de mon Histoire 
de la Literature Hindouis et Hindoustdni. Lapartie Hindoui est sans iiul douto la 
plus intercasante. Malheureusemont e'est surtout celle qui laisse le plus *a desirer. 
Vous contribuerez a rendre mon ouvrage plus complet sous cc point de vue si vous 
voulez bien continuer d’avoir pour moi la meme bienveillunce dontm*honoTait M. J. 
Prinsep. 

De mon c6te je m’estimerais heureux de vous fetre bon a quelque chose, taut a vous 
en particulier, qu'a tous les membres de la Soci^te Asiatique de Calcutta, dans vos 
rapports avec Plnstitutdc Franfts, ou avec la Soci^te Asiatique que dont je suis Vice 
President. J’ai I’honneur d'etre 

Monsieur, 

Votre bien devout* serviteur, 

CxAnciN OF Tassy. 

Read the following Report fron^ the Curator 

Sir,— On the present occasion, I have little to Report to the Mc»?ting. 

A fine, nearly full-grown, male 6f the white-browed Gibbon, or Hooloq)^, (Hylo* 
bates hootock, Harlan, J has been received from HarrsX'kpore, its skin has been mount- 
ed, and the entire skeleton has been set up. I'fae deep black colour of this specimen 
coopts strikingly with that of the mingled brown and bUckieh female noticed in the 
Society’s Journal, Vol. X, 838, while the latter is much darker than in that styled H. 
ckotwnandus by Mr. Oj^lby, as this, in its turn, is deep-coloured in comparison with 
the pale skin obtained by Dr, Walker, which I exhibited at a fonucr Meeting of the 
Society. 

By C. S. Gullevie, Esq., the Society has been presented with a small collection 
of very interesting mammalia and birds, procured upon the Mumpore ihlls, on the 
eastern frontier of Bengal. The following species are comprised, of which those new 
to us I mark, as usual, by prefixing an asterisk. 

Sciurus bicolor; an individual renewing its coat, and acquiutig its hyomal dress, 
the hairs of which are longer, finer and less glistening, and of a considerably paler 
colour, th^ those of its summer garb, insomuch that the animal assumes a variegated 
appearance during the period of transition, the change commencing on the croup. 
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•Sc. ery throg aster (f). Nobis, Size of the British Squirrel, or a little 

larger, and having a much longer tail. Entire upper-surface glistening deep reddish- 
black, minutely grizzled ^ith light fulvous or yellowish-brown, each hair having 
thus two small annulations: the whole under- parts, from the throat, and inside of the 
limbs, u rather dark, hut not intense, reddish-maronne : feel black with little trace 
of anntilalion; the fulvous predominating most about the head: tail similar to the 
back for the basal third, then gradually less grizzled, and the terminal half black, 
almost without grizzling ; moderately bushy : whiskers black : cars not pcncillated. 
Length nine or ten inches; the tail without its hair as much more, and with it up- 
wards of two iochos additional; tarsus, to end of claw of longest toe, two inches and 
a quarter! 

• Buceros NipalensiSi Hodgson, As* Res. XV HI, 178: a magniiiceTit pair, male 
and female, of this splendid species, — the male having the head, neck, and breast, 
uniform rust-colour, poling on the crown, b<dly and thighs deep reddish bay. 

Picus strictus (f), Horsfield, Zjw. Trans* 176; P. Sultaneus^ Hodgson; P. 
Strenuus (?) Gould. 1 have doubtfully followed Mr. Jerdon in referring this spccic^s 
to jP. strictuSt Horsfield, which is very briefly described {loc* cit.J, and although the 
latter part of the statement ** Pileus maris coccincus, {(sminm aurautius,’’ does not 
applyji inasmuch as the female of this Indian bird (which 1 have obtained in the 
vicinity of Calcutta) has tlie occiput black with round white spot^. 1 am tolerably 
conddent of its being the strenuus of Gould, included by Dr. Homfield in bis Cata- 
logue of Assamese birds procured by Dr, McClelland ; and there is a figure of it 
, among the latter naturalist’s drawings of his specimens. 

Polyplectron chmquis* 

From Dr. Spry, 

Four specimens of a DracOf from Tenosscrini. 

From Mr. Peter Virre, 

Hemidactylys : a species new to the collection, taken in Calcutta; the individual 
having a double tail. 

Numerous specimens of various kinds have also been collected and set up, but not 
any requudng particuiur notice, 

I am, Sir, 

Yours obediently, 

Edward 

P. S.— 'The Mungoose from the Neilghiewi®*! noticed in my last Report (p. 880; , 
appears to be the Herpestes fuscOt Waterhouse, P, Z* 8, 1838, p. 55 : it is less allied 
to Mr. Hodgson's U. auropunctata (which 1 have just received from tliat naturalist), 
than I had anticipated.— E. B. 

The PresidLMit forwanled for the Museum of the Society, two specimens of Ojhi- 
thonoichus Vunidoius, received by Mr* C. H, PniNspr, from Van Dieiuetrs Land, 
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The Palfleologica” I published in the year 1832, as well as my 
work on fossil bones of the country of Georgensniliud (1834) and 
my palaeontological treatises contained in the Transactions of Aca«> 
demies and various Natural Societies, were so favourably received, that 
since some years I have been honoured with specimens* of similar fossil 
organic remains of a former wmrld, which on examination, offered 
important matter for results about fossil bones of^ the Mammalia, Rep- 
tiles, and Birds. Whilst these rare treasures were imparted to me 
by public and private collections of Germany, Switzerland, and the ad- 
jacent countries, with a readiness deserving eve/y encomium, I urn re- 
(|uested from different parts, not to publish my inquiries separately, 
but in a particular work. In order to satisfy such unbounded con- 
fidence and kind desire, 1 am willing to advance a work under the 
above title referring to the Fauna of a primitive world, which will 
contain my inquiries about fossil bones. As it is impossible to give a 
complete insight with this advertisement, it will suffice, to form a 
judgment of its worth, by citing, that this work, amongj^he rest, will 
treat — of fossil bones of Pachydermata (Mastodon, Rhinoceros, Palm- 
otheriiim, Dinotherlum, Tapir, Microtherium, &c.), Ruminautia (Palmo- 
meryx, Orygotherium, &c.), Rodentia (Lagomys Oeningensis), Car- 
nivora (Iharpagodon, Paebyodon, 3tc.), Tortoises, Sauriens, Frogs, and 
Birds, which have been found in beds of Lignite or Brown -coal in 
^^jserland and iif other deposits of Molasse in this country, as well as 
iii^e pits of pisiforme Iron ore or Mdskirch, in the calcareous marl near 
Imogen, the gypsum near Hobenhoven, in the strata near WV.isenau, 
other tertiary strata; of the skeleton parts of the marine Mam- 
^lalia, called by me Halianassa, which very well designates the upper 
tertiary formations of our part of the world; of remains of Sau- 
ri^na. Tortoises, and Birds from the cretaceous group (in the canton of 
Glaris, 8fc.) ; of the Plateosnurus from the Keuper; of the teetii of ttie 
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Iscli^^rodoii ; of Saurieiis and Tortoises from the famous formation of 
the iithographic limestone of Solenhofen ; by the co-operation of 
the President Baron Andrian and the Count Munster, of the re- 
markable ISuurietis of Muschelkalk (Nothosaurus, Pistosaurus, Charito- 
Buurus, &c.) ; and of the other fossil vertebrated animals. 

As to the present eager pursuit of historical investigations about 
the constitution of the earth and the development of its organic 
types of animal life, there can be no better evidence than the remain^ 
of animals in the crust of the earth, amongst which the vertebrated 
animals are no doubt of the greatest importance. Thus if we add the 
creatures produced by the earth in a primitive age to number at 
present only, we are able to estimate the riches of the whole crea- 
tion, and to explain the alterations resulting from the sublime laws of 
nature. I am confident, therefore, that the publication of a work like 
this, containing anatomical and geological discoveries of a former 
world, will be readily promoted. 

The work will appear in several numbers, the price of which shall 
be calculated, as is customary with sucli works, after, the number 
of sheets in German, printed in Latin letteis in gr. 4% and according 
to the number of tables in fol° with plates after my own drawings, or 
executed after my immediate direction. As gain is not the object of 
this publication, the lowest price cannot be determined before I know 
the number^ subscribers; the number of copies will not exceed much 
the number required, and the price in every case, will not be higher 
than that of similar works. The subscribers will please to send their 
direction to the author by the post, or by well known libraries, 
but plainly wTitten. The list of subscribers will be joined to the 
w'ork. 


Hxkman von Meyi<:r. 
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Shoithf utU ht pubhsfud tn Foi R pntfs of Tuelvt or Thnticn Platte each 
prut ])f} patf^ fo ^ub\(tibiiSf 1 Hupus in oiiato^ ot m tjuarfoy 5 /iupetiy 


Sbhiis or liKiT Coioi «Ki> LiTtiut.RApHic Dij v>MNus OP Indmn Rirdj 

roNsiMINO I HU FI y OF BiUDSNOT PKhV(Ol''lY L llrl UU17 \II 1 H 
AMIMK DhSLillI IIVI LkllKl; Pltl^S& 

BY J C. JERDON, ES« 

Madras Mi dual Pslabhdi unfit, 

(T?* Sprcimens of the Dr£iwins;s arc exhibitujg at ih^ British Librart, 
they ha\e been made b}** native artibts under the author’s unmediato 
Buperinlondcncc, and are xfiy accurate and highly fimshed. The litho- 
graphy IS executed alsu l)y a iiati\e, and has been kindly superintended by 
an amateur artist of gieit talent. ITie colouring of every copy will be 
finished under the autiior'a personal directions. Tho paper, which has 
been procured fiom Loudqn expressly for the work, is of fine quality; in 
short, no pains or < xpOnse have been spared to render the work in every 
way worthy of patron ige. The first pari will be ready for dehvery in the 
course of it-'Tevw weeks— in the meantime Messrs. Ostell and Llpaui 
will be ha^y to receive the names of subscribers, and they invite inspec- 
tion of the plates already finished, exhibiting at their Library. 
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iiepo/'l 0 / ikc Mi}irr(iio(/fCftf Sun'ri/ of ///<> Ifimutttlatjn Monntaius itjuttj 
hvarccti /he i{ivci\< StdIrJ rind Krilcv, lUnsirntnd lo* it (Hf'ohxjiatl Mnp,^ 
Bij Captain J. 1). Hcum-itT, Bupnrhitendent. 

'I’o some ofoui’ ImliaiR and to inanyof oiir European readers, it may he 
iicce>sAry to explain the cir(aim.slances which j2fave rise to Ihe iollouim* 
rc])io’l, and tliosc under which it lias so lon;^ remained unpiddished. 

Captain Herherl oCtlic Ijcmejal infantry, Deputy Surveyor (ioucral of B<mi- 
’^al, and SnpcM^endciit of Kemaou Surveys, was appointed hy ilni fiovenn 
mentof Indii Jfcn under the Marquis of IIasriiu(s, to undenakea Mnu ni- 
logical Survc^lr Lhatjiart of the Ilinialya Mountains, which I’orm tlic Ih i- 
fcl^h Eroiiiier lo llie Xorth-West ; but it W'ould appear tiuil this was not 
fuliy executed, thoui^h much was done; and the elements of inucli more 
which mii'lu h.ive been accornpU-shed at a .small cxpcncc were alrcatly coi- 
lected. 

Ca]U:iin Herbert, alter oditinp; for three years the valuable (dcaninii^s in 
Science, the jiarem ol' our Journal, w'as appoiutail' A.'jtronomcr to ibe Kinjj; of 
Oiide, wliitlier be proceeded, but enjoyed for a very .short time liis p(^•^l, 
dyiri^ of an apoplectic attack m 183«‘5. 

VVliou our prc.sent Curator of tlie Museum of Ecoimmic Gco)<»L^y, .Mr. 
Piddinijton, assumed temporary charge of the Museum, he found 12 c.ises (il- 
ied W'itli wliat were wl?ll known by the Assistants to he “Captain llcrlMirt’a 
speeimens,” but beyond thislact, not a line of Catalogue, Journal, or Nf>te 
relating to the specimens could be diseovered ; It beesme then an objeiU of 
great import.incc lo the Society, and to Science, to truce out, ifpo.s.siblc, any 
records which could tlirow light upon tliis valuable collection, and after a per- 
severini!: search ol' eighteen months by the Secretary and himself, tlieir l^abour 
was rewarded, first by the discovery of live volumes of Captain Herbert’s 
Notes, whicli had been carried into Kemaon ! but lorlunaiely left there in 
the care of a zealous friend to Science, and a valualde associate of the So- 
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ciety, Mr. J. H. Batten of the Civil Service ; next, by that of the report now 
published (to which Captain Herbert’s paper on the Mineral Resources of 
the Himalaya in the Physical Transactions, Vol. XVI J I, is a sequel,) and 
through the report, by the knowledge that his geological map, and plans 
of' the river basins of that part of the Himalaya, exist in the records of the 
India House. It is needless to add, that no time has been lost in request- 
ing copies of these valuable documents from home. 

It remains but to add a word on the lacunsc which it will be perceived 
occur so frequently in the first pages of the MSS. These are owing to 
some corrosive liquid having so far destroyed the manuscript that it 
has been sometimes necessary to fill it up altogether conjecturaily, but at 
other places there are enough of words or letters left to assure us, that we 
were not far i'rom the very words used by Captain Herbert. It wdll be 
noted, that all our emendations are distinguished both by italics and by 
brackets. 


INTRODUCTION. 

• 

] . It has been my intention to give, in the accompanying paper, such 
a general sketch of thr geological features of the mountain tract between 
the Kalee and the Sutlej Rivers, as the series of partial and scattered 
observations which 1 have yet been able to make will allow. In the 
absence of every thing like information, such a sketch, though necessa- 
rily imperfect, and even premature, will not be perhaps without interest. 
It will at least serve to exliibit to the Government, who have so favorably 
distinguished me, the nature and extent of my labours since entering on 
this duty, and also to mark out the train of investigation which they 
have suggested to me. 

As such I offer it, but with diffidence. Geology, as a science, has not 
yet attracted in India that attention which its importance merits, and 
it would be futile in me to deny that, till selected for this duty, 1 had 
but a slender acquaintance with the subject. While exploring the local 
phenomena of this tract I have been in reality studying the principles 
of the science ; an advantage in so far as 1 may hope to have escaped 
the trammels of system. But on this account I have also laboured 
under some' disadvantages, inasmuch as a premature account like the 
present, of an unfinished survey, may be expected to lie under some im- 
perfections, which a little more technical knowledge on my part might 
perhaps have removed. “ But a survey that shall accomplish every thing,* 
must be a work of time, nor will any thing be contributed towards it by 
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him, who fearful of being wrong where as yet it is impossible to be 
always right, and unsatisfied with the best he is able to attain, delays 
the record of his obsen'ations to the period of perfection.” Should it 
be considered as redeeming in any degree the pledge of industry and 
2eal, which my acceptance of such an appointment must have held out, 
I shall consider its chief end answered. / 

3. Hereafter, when a more enlarged field of obsen^ation shall be 
attained, I trust I shall be able to malce it more worthy the attention of 
the scientific geologist. Having once put on record what has been 
done, and digested it into something like a regular form, it will be easy 
to add to it as my researehes extend and become more particular. One 
part will throw light on another. A particular fact carefully obser\Td, 
may sometimes lead to a happy generalisation, and in this way many 
deficiencies will I hope be supplied which must necessarily attend so 
early an effort. In the meantime, imperfect as it is, this paper will 
have its uses. By exhibiting what has been done, it will shew what 
remains to do, and it will serve as a guide to direct any future labours, 
by pointing out in what quarter interesting facts may, or may not be 
expected to occur. 

4. Considered as a geological description of these mountains, many 
blanks will be observed. For besides that, it was impossible in so .short 
a time to go over every part of them, there is a difficulty peculiar to 
this quarter which very much interferes with geological invcbtigation. 
This is the total absence of every kind of excavation calculated to 
afford information, whether mines, roads, or quarries. The former, few 
as they are, are inaccessible to any but those accustomed to them from 
their infancy. Tlie total length of roads as yet laid open, does not 
much exceed 150 miles, and such is the light thrown on the subject 
along the diflferent lines as to render it still more a matter of regret 
that we have not gteatcr access in this way to the actual rocks, the 
nature of w'hich is often only to be guessed at. Of quarries there are 
absolutely none, for the province, though possessing excellent limestone, 
slate, and other productions, capable of being turqed to account, had 
been, up to the period of our conquest, so wretchedly misgoverned, as to 
have occasioned resources of this kind to lie utterly neglected. From 

'the consequent difficulty of determining in many cases the nature 
or relations of the rocks, some particulars have necessarily been taken 
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for granted without actual examination, which in this case would have 
been impossible. 

5r In the Geological Map I have laid down much that has not been 
actually examined, as might be concluded from what 1 have stated in 
my letter to Government, paragraph 7. To refuse to employ those 
generalisations which the experience of all geologists has shewn to be 
well-founded, is to forfeit the advantages derivable from the labours of 
our predecessors, and to impose on ourselves the task of reconstructing 
the whole science from our own materials. When the same rock has been 
found on the line of direction in every point in which it has been examined 
I have deemed myself justified in laying down that rock as continuous 
through those points. Even at the termination of the survey, many 
conclusions of this nature must be taken for granted ; for it has been 
well observed, that “ no human patience would suffice for the examina- 
tion of 'every piece of rock that projects through the surface.” And, 
even were that effected, still much must be taken for granted, especially 
in these mountains, the rocks being concealed, as they so often are, by 
deep collections of debris, and covered by luxuriant coats of vegetation. 
I was, however, in a very early stage of the survey, taught to except 
from this conclusion granite, as being a rock the occurrence or non- 
occurrence of which in any particular spot I found 1 could never pre- 
dict with any certainty. Limestone also 1 found seldom could be depend- 
ed on for any distance, forming always beds in other rocks, and never 
appearing under those relations which I conceive necessary to constitute 
a principal [formation J] 

6. The elevations expressed in the sections,* have been determined 
by barometrical measurement, a method which unless under favorable 
circumstances, and with great facilities [is^ liable to error, hut] the 
degree of accuracy attained is sufficient for the purpose, as it is a 
matter of no importance whatever whether the 'place of a rock be 
assigned fifty feet below, or above, its real level. They are as correct I 
believe as geological sections ever are, and certainly sufficiently correct 
to answer all the purposes for which they are required. The fixed 
points determined by the Trigonometrical Survey have been always 

* 1 regret that the circumstances under which this report has been prepared, have 
prevented the preparation of these. They are, however, more than half finished, and 
shall be forwarded with as little delay as possible. 
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used when they fell in the line, and thty have not unfrequently been 
found of value as terms of comparison by which to judge of the ac- 
curacy of the barometrical results. 

[The nomenclature adopted, is that of MacCullocIi s'] Hebrides. It were 
no doubt very much to be desired, that a system of nomenclature found- 
ed altogether on mineralogical distinctions, (like Brogniart’s for inyance,) 
should be generally received by geologists. It would save much useless 
and cumbrous description. Till such a reform, however, be introduced, 
the safest plan is to follow the example given in the above work, of 
noticing and describing correctly every compound included under any 
general licad or term, as constituting a distinct geological formation. 
By this means the danger of confusion is entirely obviated. 

Silt, sand, gravel, or boulder stones which are evidently derived from 
the breaking up of pre-existing rocks, and are of the latest formation, 
are all comprehended by Dr. MacCulloch, under the term " alluvium of 
transport.” Professor Buckland was, I believe, the first to establish in a 
satisfactory manner, that there arc deposits whidi may be discriminated 
as originating in two distinct causes, either in the action of the present 
rivers of the globe, or of a mighty rush of waters or deluge, far surpass- 
ing the greatest effect of rivers as they exist at present even in their 
highest floods. To the former, the term alluvium is restricted. The 
[latter he distinguishes by the term diluvium, and though this cause may 
not have operated on every occasion, yet it is always useful to] bear it in 
mind. Its reality in some particular cases is too obvious, at least in 
this quarter, to escape the notice of the most indifferent, or even pre- 
judiced observer. I have therefore adopted these terms, considering 
them conducive to precision, and as having the sanction of such high 
authority. The angular fragments and rubbish, which are general- 
ly found either in their original position or only so far removed as 
may be traced to the action of gravity, are termed by Dr. MacCulloch, 
“ alluvium in situ,” and alluvium of descent.” 1 have ventured to use 
the term debris. 

9. In the mineralogical details, I have adopted the nomenclature late- 
ly proposed in the system of Professor Mohs of Freyberg. The syno- 
nyms in this science have, it must be confessed, become too numerous, 
and the knowledge of them forms a very considerable part of the little 
that is to be learned from what are called systems of Mineralogy. To 
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adopt, then, a new set of terms may seem like increasing the difficulty of 
making ourselves intelligible, and wilfully adding to the confusion. But 
amongst the old names, there are none generally received, all being origin- 
ally imposed in an arbitrary [manner,'] But in the new terminology there 
arc legitimate grounds for selection, the names being connected with a 
system of arrangement, which, if it be not all that could be wished, is 
yet extremely convenient. They express in a greater or less degree, 
tlic relations which these minerals have to each other ; in other words, 
their places in the system. 

There appears also little doubt but that, eventually, this system will 
be universally adopted, and those names supersede the present barbar- 
ous collection, not more puzzling by their numbers, than objectionable 
for the total want of euphony, and [1 have] given some account of 
the mineral productions considered in an economical point of view, and 
with reference to the question of the due dcveloj)ment of the resources 
of these provinces. Their vsiluc is not to be correctly estimated in 
the present condition*, of the country. Wlieu an improved system of 
government shall have had time to })roduce its full fruits in the in- 
crease of the population, and the improvement of its habits, in exciting 
a taste for the arts and convenieuces of cmlized life, and in effecting 
ready modes of communication, and effectual means of transport, it will 
be seen how many and [how vast are the resources which here present] 
themselves, which [under good] management, might be made sufficiently 
productive to become worthy of attention to a Government dis]>osed 
to improve its resources and to leave no source of revenue neglected. 

11. Gold and silver have in every age been sought after with avidity 
as the most prolific sources of national wealth. Nothing, however, can 
be more certain, than that, in reality, they are the least productive of all 
the several different mineral resources. The comparatively small quan- 
tity in which tliese metals are found, and the greatei»expcnce in raising 
them, satisfactorily account for this apparent paradox. In South [Ame- 
rica this is well known to the] speculators in mines. It is there a com- 
mon saying, that a copper mine is a fortune, a silver one scarcely pays 
itself, but a gold mine is ruin." 

12. It is not then as considering the existence of the precious metals 
as the most promising, or the most productive, that I would lay stress on 
tlic great probability which there is of the discovery of a mine of gold 
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within these provinces. The reasons on which this probability rests, 
will be found in the Supplementary Paper.* Whether the discovery 
may in any reasonable period reward the zeal of an enquirer, or may 
wait finally that advanced stage of improvement in \tohich all the resour- 
ces of a country are carefully and accurately explored is a problem^ the'] 
solution of which it were vain to seek. But of the actual existci^c of 
the metal within these mountains, no one con doubt who will read the 
few details I have given. 

13. In the copper, lead, and iron, however, in which the province 
abounds, may be found a more tangible, as well as more productive 
source of wealth. It is certain that the former metal exists in very con- 
siderable quantity, and for the iron, nothing is wanting but a proper 
system of management to render it superior to that of England. To 
Jier repositories of these metals, of tin, and of thb mineral coal, is Eng- 
land mainly indebted, [/or her vast wealth and poivcr ; and it is0stra7igp 
that they should he neglected in India, as if] the truly valuable minerals 
were the gold of Potosi, or the diamonds of Brazil and Golconda. 
Why they should not here equally prove mines of wealth, if properly 
managed, appears difficult to understand. With the ore in abundance, 
fuel, and other means of reduction at hand, labour cheap, a very short; 
line of mountain carriage, and half of that a line of made road, what is 
there, but cajiital and skill required to produce any quantity of the 
metal, and considerably under the present imu-ket price ? 

14. But these though probably the most productive, arc not the only 

mineral sources of wealth * * * * 

nearly its weight of silver, as even though it should not all prove to be 
of such first rate quality, yet the inferior kinds are also of such 
extensive use and application, as to render it a truly valuable deposit. 
Quarries also of marble, of slate, of potstone, of gypsum, supplies of 
sulphur, of sulphate? of iron, and of alum are found. The trade in borax is 
well worthy of attention, and no doubt the whole supply of Europe 
might be drawn through these mountains. If to these be added other 
articles of triide and consumption, such as timber, hemp, bees’ wax, 
w'ool, and live stock, as sheep, &c. it will readily be acknowledged in 

* Captain Herbert alludes here to his paper on “ the Mineral Productions of the 

Himmalaya Mountains, **p. 236 Part 1. Vol. XVlll. Trans. As. Socy.—Eo, 
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contemplating these [jprovinces, that they are by no means so barren or so 
worthless as may at first sight appear. '] The indigenous population is 
not likely speedily to improve, or to enter into these views, at least 
without the support of European capital and the example of European 
enterprise. And certainly, if the experiment of European colonization 
is ever to be tried in India, we cannot select a better spot than these 
mountains, whether we consider the favorable nature of the climate, 
the great room for European improvements, the quantity of available 
land, or lastly, the nursery which such a colony might form of a hardy 
and warlike race to which we might in the hour of need owe the safety 
of the empire. [But these views may be by many thought] visionary, and 
[/ now] turn to notice, before concluding these preliminary remarks, one 
other probable source of wealth, which though not, strictly speaking, be- 
longing to these districts, is yet at no great distance from them; and to the 
discovery of which, should it be discovered, the geological investigations 
now going on must furnish the key. I allude to the strong reasons I 
have brought forward for believing in the existence of coal in some part 
of the Dooab ; such a discovery would indeed be more valuable than that 
of a mine of the precious metals. In the great scarcity of fire wood. 

mineral] would be invaluable. When we consider too how completely 
the Dooab is adapted by nature to the ready formation of a complete 
system of internal communication, we shall be convinced that it would 
be sufficient to give an astonishing impetus to the march of im- 
provement, and effect probably in a few years such a change as is 
difficult to form even an idea of at the present moment. 

The following paper may be conveniently divided into five sections, 
the subject of each being as follows : — 

1. Physical aspect and arrangement of the surface. 

2. Geological details. 

3. Recapitulation of the preceding, or general vie'iv of the geological 
structure. 

4. Conclusion ; with notices of the most remarkable features of the 
preceding general view as compared with systems, and with observation 
in other countries. 

5. Mineral productions, comprising an account of the mines, method 
of working, and suggestions for their improvement.* 

* See Note at p. vi. 
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Of these the second being the most voluminous, and consisting entire- 
ly of practical details, can only be interesting to a professed geologist. 
[It is my intention hereafter to label and refer each rock specimen of the 
large collection'] 1 have made to the account of its occurrence as here 
given, by number, so that, when the paper is studied with the cabinet 
to refer to, I consider that it will give as correct an idea of the gc^ogy 
of the province as could be had by actually travelling over it. And 
there will be the further benefit that the experienced geologist will be 
able to correct any mistakes into which I may have fallen, either through 
inadvertence or want of knowledge. 

The first section constitutes a detailed and systematic account of tlic 
Physied Geography of this district, being the first ever given, yuch a 
view independent of [i/^ connection with the geological details, to the 
full comprehension of which it is absolutely nehessaryt is also much] 
called for as a contribution to general Geography, the latest wor^s pub- 
lished being singularly deficient in details on this subject, as well as 
erroneous in the few that are given. As an ex^ple, J would refer to 
Mr. Meyer’s Geography, a very costly and bulky work, lately pub- 
lished, and to Brewster’s and Rees’ Cyclopcedias, (Art. Himalaya and 
Physical Geography.) In n8ne of these works is a clear idea obtainable 
of the physiciil features of this interesting quarter of the globe. I could 
have wished to have had a little more [time for the systematic arrange- 
ment of the facts and opinions in //«>] division, and I intend to improve 
and extend it considerably hereafter. 

The geological reflections with which the paper concludes arc, I am 
sensible, those in which 1 stand most in need of candid criticism. The 
early period at which I have been obliged to draw them up, the 
want of books of reference, till within the last two months that I have 
been in Calcutta, and the necessity of attending to the arrangement, 
digestion, and revisiaii of the other parts of the report during this time, 
thus distracting my attention ; added to the anxiety 1 have felt to [do 
justice to] the subject w'ill, I trust, plead some excuse for the deficiencies 
observable in it. Altogether, indeed, I would state as a suflicient apo- 
logy for the errors which may be found doubtless in every part of the 
paper, the great hurry entailed upon me in the preparation of the fair 
copy owing to the difficulties and perplexities originating in circum- 
stances which 1 have explained in my letter accompanying. 
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Hut these hindrances are now 1 trust at on end, and with the assist- 
ance so liberally granted me, I am not without hopes of improving and 
adding to tliis paper so to render it not altogether discreditable to 
myself and I trust such as may'] embolden me to look forward to the 
patronage ot Government in the eventually contemplated act of publi- 
cation. 


SKETCH OF THE GEOLOGY OF THE HIMMALAYAS. 

Section I. 

1. Previously to entering on the detailed description which is to 

be the subject of this paper, it will be necessary to take a general but 
cursory view of the Geography of Central Asia. This great country, so 
intere^ing in every point of view, constitutes it is probable, whether 
we consider its physical aspect, or its geological structure, a system, 
or whole, without general view of which to assist us, none of i/s] 

parts can be fully [comprehended.] It is in their connection with this 
singular country that we shall see some of the most interesting re* 
lations of the tract in question. Nor doel it appear possible to obtain 
a clear and connected idea of those relations, without extending our 
view to the great whole, of which our mountain provinces form but a part. 

2. Unfortunately, however, so deep is the obscurity which covers 
the Physical Geography of Central Asia, that little is to be done beyond 
offering probable guesses on many of the most important points. The 
[accounts of geographers and travellers, even those lately given to the] 
public, arc so meagre as to leave us little to glean. And even in that 
little they axe frequently so contradictory, that it is not easy to obtain 
any thing like certainty, except as to a few leading features.^ Even 

1 

1. It is quite aatonishin^r how little we know even of countries comparatively easy 
of access, and often visited, 1 mean of their physical features. Of Persia we do nut 
to this day know the elevations of its great plains and mountain ranges. Of Cabul 
\vc arc equally ignorant. It would appear as if observations, amongst the easiest to 
be made, and requiring little skill or ability, have yet a mysterious terror for the 
otherwise most intelligent and able travellers. Our ignorance is the more provoking, 
as very near approximations to truth may be made in all the several results required 
by Physical Geography, with very slender means, and scarcely any science : how 
much may be done by a traveller possessed of only a pocket sextant, a good watch, 
a thermometer, and a pocket compass 
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these will throw perhaps some light on the subject, and will at all 
events enable us to take a view of this tract, altogether different 
from what has liitherto been adopted- 

3. If we [consider the map of Asia, we shall he struck with the ap- 
pearance of a] large central space, which is strongly marked by the cir- 
cumstance of being but little intersected by rivers, while yet on e^ry 
side innumerable streams flow from it, and unite to form some of the 
largest rivers of the Old World. The Amur, the Hoangho, the Yangtse- 
Kiang, the Maykaung, the Maygivc, the Irrawaddy, the Kiendun, the 
Buram])ootcr, the Ganges, the Indus, the Oxus, the Jaxartes, the Obi, 
the Jenisei, and the licna surround with their sources this tract, and 
with courses varying from 1,200 to 3,000 miles in length, radiate from 
it to the surrounding seas in every direction. 

4. Inasmuch as the source of every river liust be higher than 
;uiv other part of its course, it is just to infer, that the zone inP which 
these rivers originate is higher than the plains through which [they 
flow'] to seek the Ocean. [Their] lengths of coilhse may be consider- 
ed to be, within certain limits, proportional to the elevation of the 
source ; we may further infer, that the line which connects the water- 
heads of these great rivers, must be of very considerable elevation, 
compared with other parts of Asia external to that line, 

5. We know from observation, that the tract in which are found the 
sources of the Ganges, the Indus, the Oxus, the Obi, the Jenisei, and 
the Lena, is diversified by lofty mountains, some of them the highest 
on the globe. The Himalaya, the Karakoorum, the Hindoo Koh, the 
Beloor Tag, the Bogdo, the Alak, and the Altai mountains arc all found 
along this line. We are then entitled to infer, that this mountain zone 
is in like manner continued to the S. £. and to the E., consequently 
that it completely sui rounds the central tract. 

6. Of the particular features of the interior, little is known. It has 
been usual to call it a ]dateau, and to suppose it of very great elevation. 
Tlie great sandy desert of Gobi, which is known to occupy part of it, 
affords some grounds for this appellation ; but with regard to the con- 
viction of its great elevation, this seems to have originated in incorrect 
ideas of natural boundaries, and a consequent misapprehension of what 
is, or is not the central plateau. [It has been] presumed that the [whole 
line of] elevation along the mountain barrier above indicated should be 



xii Report of the Miner alog teal Survey [No. 126*. 

considered as the bounding limit, and that every point within this line 
was entitled to the above appellation. 

7. Captain Webb, amongst others, appears to have fallen into 
this mistake in assigning the bed of the Sutlej (14,000 feet) as the 
lowest level of the plateau.^ whereas the bed of the Sutlej belongs 
to the Sinditic Basin, (so in MSS. qu : Inditic ?) and is consequently part 
of the barrier zone which surrounds the central tract. In like manner, 
the country visited by Captain Turner, and commonly known as Thibet, 
the description of which is generally adopted as that applicable to the 
interior, must be considered also as part of the mountain barrier, since 
it is watered by the streams or feeders of the Sanpo ; which if it be not 
the Burampootcr, must be either the Kiendun, or the Irrawaddy. 

8. Considered [«« a question'] of Physical Geography, \the true] line 
of boundary is undoubtedly the chain of water-heads, and this is by 
no meims synonimous with the line of greatest elevation.'* It may be 
that the central tract is not of such great elevation as has too hastily 
been presumed. It may be that this presumption is correct ; the moun- 
tain barrier which surrounds it serving, as in the [case] of the Ghats of 
Malwa,*'’’ to [support] a high table land of tolerably even surface. But 
however this be, it is not the less necessary to avoid confounding the 
boundary tract of mountain land with the central included area. 

y. Of other particulars we are equally ignorant ; what its rivers are, if 
any ; and whither they flow ; some we do know [contribute to] certain 

2 I'ho Quarterly Review in reportinti; this fact, has not noticed the error. But this 
uoik has never been celebrated for its disquisitions on physical or mathematical sub- 
jects. In this particular article, and the abusive one on the same subject which 
called for it, they arc particularly open to censure. 'I'hc two productions form an 
amusing contrast. 

3 The latter is D’Anvillo's opinion, the former Kennel's. The great mistake into 
which this acute geographer fell regarding the course of the Sutlej and Gauges, na- 
turally makes one distrustful of his authority on this point. The little light which the 
employment of oiir troops to the Eastward has thrown on the subject, tends to add 
strength to these doubts. 

4 This remark is not unnecessary, for it is a mistake made by many, who conceive 
that because the source of a rivor must of necessity be higher than any part of its bed, 
therefore all the elevations in its immediate neighbourhood must be higher than those 
situated near a more advanced part of its course. 

b. There is not however the analogy of geological structure to make this conclusion 
probable. Malwa is of the trap or overlying formation one which has derived its 
name from this peculiarity of structure, whereas all the evidence wc have on the sub- 
ject lends to support the opinion of ibis great circular barrier being composed by 
primary rocks. 
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lakes; and some \we presume] are lost in the sands of the Great Desert. 
But to obtain any thing like detail, on these and many other points, is 
in the present obscurity of the subject impossible. Of its geological 
structure, we have not an idea that is not purely hyj)othctical.^’ And 
yet, it may be averred, that the geology of Asia can never be rendered 
fully intelligible, or even the science itself be placed on a firm ^asis, 
till the whole of this tract be fully explored, and the rich mine of 
illustrations, which it doubtless contains, be fully laid open. 

10. Considered in its various relations to Asia, I might even say to the 
Old World, it is undoubtedly the most interesting spot on tlie surface 
of the globe, and it is certain that the traveller who shall first succeed in 
developing these relations in all their bearings, will establish for himself 
no inconsiderable name. Unfortunately for science, this task is not 
likely to be soon effected. The jealousy of the Chinese government, to 
which the greater part of it belongs, opposing insurmountable ©bstaclca 
to the progress of investigation and discovery.^ 

• 

Section 

11. It appears [certain that] this central area — whether we call it a 
plateau, a basin, or scries of basins — is surrounded on all sides by a broad 
zone of mountain land in which originate the great rivers of Asia. The 
[tract] of which I am now to give a description, and which comprises all 
the British possessions within the mountains, forms but an inconsider- 
able portion either in length or breadth of this great Al])ine belt. In 
interest of description, however, it does not yield to any part of it. For 
within its boundaries rise some of the most remarkable peaks of the 
Himmalaya summits, not more celebrated in the annals of supersti- 
tion than in those of science, and from its area spring the sources which 
unite to form the Ganges. The sacred River! the fertiliser of pro- 

• 

6 That is of the interior. 

7 'I'hc extraordinary perseverance and intrepidity wliich distiiifriiished the late 
Mr. Muorcroft, bade fair to give us some knowledge of part of this country, certainly 
of a great portion of the surrounding mountain tract, had his life been spared. Few 
men have possessed in an equal degree the qualifications necessary to ensure a tra- 
veller’s progress through those countries, and it is not likely that an enquiring spirit 
like his would have rested while any thing remained to be learned, or any quarter 
open to rrseareh presented itself. 11 is premature death, while on the point of return- 
ing to bis countrymen, is much to be deplored. It is hoped (hat the materials col- 
lected may yet be made available to the increase of our knowledge of those countries. 
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vinccB ! the waters of which bear health and plenty through a course of 
1,200 miles ! 

12. The boundaries of this tract are to the S. E. and N. W. ; the 
rivers Kalee and Sutlej ; to the N. E. a line drawn from the Kala- 
panee fountain, (one of the sources of the Kalee,) to the confluence 
of the Tedong river with the Sutlej ; and on the S. W. by a lino 
drawn from the Kalee, in latitude 29®, longitude 80° 8', to Ropur, on 
the Sutlej. These boundaries form a right-angled trapezium, the two 
parallel and longest sides being directed about N, 60 W., the rect- 
angular side being to the Eastward, and the oblique side to the N. W., 
forming angles of 50® and 130® with the parallels. The only cxce])- 
tions to the regularity of these boundaries are : 1 . A narrow strip 
comprehending part of the vallies of the ^^utlej and Speetee rivers, 
which runs up as high as latitude 32®, and which is within the Jhitish 
limits. S. The valley of the Jolmuvi river, or right bank of the Bhagcc- 
rettee, which though included by the above boundary, is considered to 
be part of Thibet.® “ 

13. The length of the several bounding lines are as follows : — 

1. That facing the S. W. 272 miles. 

2. N. E. 192 ditto. 

3. S. E. — 96 ditto. 

4. N. W. 120 ditto. 

and the superficial extent in round numbers may be taken at 23,000 
square miles. If we include the slip of plain country along the S. W. 
boundary, and which is geologically connected with it, the extent will 
be about equal to that of England Proper. 

14. The tract lLmj(:ed by the boundaries just particularised, may be 
described as altogether mountainous. A few inconsiderable and level spots, 
hardly to be called vallies, are found, but neither is their number or 
extent such us to render any qualification of this description necessary. 

8The only village, called Choongsaor Neelung, ov\ej also a nominal subjection to the 
Uajahs of Gurhwal and Bissahir, whose countries are conterminous with this district. 
The villagers are of the Thibetan race. Their village consists of about sixty houses, 
which are but little raised above the ground and flat roofed, on account of the 
extreme violence of the winds which prevail in that quarter. It is situated on the 
right bank of the Jahnuvi, in latitude 31® S', longitude 79® 5', and has an elevation 
ut about 10,000 feet. The river is about 100 feet broad, and from four to six feet 
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In ruggedness of feature, it docs not yield probably to any country in 
the world, and such is the irregular and confused appearance, which 
the endless ramification of its mountain ranges presents, that it is 
with difficulty the unpractised observer can persuade himself that any 
thing like order or regularity can be deduced out of such a seeming 
chaos. 0 j 

15. No continuous chain of elevations can be distinguished on a first 
and cursory view ; no great vallies, no table lands, nothing in fact to 
lend a clue to the development of the mountain masses. The aspect, 
from whatever height the country be viewed, is that of an assemblage of 
elevated peaks, irregularly and confusedly heaped together. Even tlie 
snowy chain, though defined to a certain degree by a phenomenon so 
singular on a first view to the inhabitant of the plain country, loses on a 
nearer approach all character of continuity and regularity, and appears 
under the same confused and irregular aspect which the lower eleva- 
tions are observed to bear. 

16. It is only by tracing the courses of the rirers and their tributary 
streams, that a clue can be found to lead the observer out of this laby- 
rinth. By connecting their sources, and by following out the devious 
windings of the several feeders, an idea is obtained of the extent, the 
direction, and the connection of the several ranges. Sucli an analysis, 
(vide sketch of the great rivc‘v basins,) will be found to modify consider- 
ably the notions wdiich the first view of this mountain tract from the 
plains is calculated to give. 

17. Instead of a &ucccs.sion of parallel and continuous ranges ninniiig 
S. E. to N. W., and rising one behind another ni regular array and 
increasing elevation, till the scries is closed in the farthest distance by 
the line of snow-clad peaks, we see only one continuous range of 
any extent forming an irregularly curved line, which bends round the 
tract commencing ^n the N. E. angle, with a North-westerly direction, 

U This is also tlio arrangement, or rather apparent vvarit of arrangoment observed 
by ^iMissure in the Albs, who says, **When we contemplate the range ut which 
MoiiiH blanc forms a part, from less considerable elevations, it appears as if these 
culo'tsal mountains were situated in a line, and formed a chain, but this uppearanen 
vanishes entirely from the bird’s-cjc view here presented. J hey are distributed in 
great masses or groups of various strange forms,*’ &c. &c. 

10 The deception is so strong in viewing these mountains from the plains, that 
most people continue, oven after having visited the interior, to speak of the 1st, ‘Zd, 
.'Id, and snuw> ranges 
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v^hich it gradually alters to a South-easterly one on the S. W. angle, 
and latterly due South, just before it is lost in the plain country. 

18. This range forms one of the boundaries of the basin of the Sutlej 
which bends round the convex side, while within its concavity, arc con- 
tained the numerous sources of the Ganges, the several feeders of which 
are separated by a most intricate ramification. On this account, (as it 
will be necessary often to refer to it,) and as there is no native name for 
it, it may be termed the Indo-Gangetic chain. 

19. We see then, that with the exception of a narrow strip belonging 
to the Sutlej, all this tract is occupied by the sources of the three 
principal branches of the Ganges ; viz. the Jumna, the Ganges Proper, 
and the Kalce.^^ A line drawn through the points where they severally 
enter the plains, rejiresents pretty exactly the common boundary of plain 
and mountain land. It is the S. W. boundary mentioned in Art. 12, 
and its length from Ropur, the dehoucM of the Sutlej, to Brihoii Deo, 
that of the Kalce is 272 miles. 

20. The great disproportion of drainage effected by the Sutlej,, which 
is one of the boundaries, and by the other or Gangetic system, is very 
striking. Not less so is the difference of their courses as to direction, 
the one running nearly due West, the other South ; and as to length, 
the former having a course from its origin in Lake Monsuror to its 
dehoucM at Ropur of 550 miles, whereas the longest braneh of the 
latter has only a course of 292 miles. It is this want of analogy in the 
character of these two great river systems that forbid our speculating 
on the arrangement of surface which may obtain beyond them. 

21. In the case of two rivers of such magnitude as the Indus and 
Ganges, which direct their waters to the opposite seas of India, we na- 
turally expect to trace some indications, however obscure, of a^separating 
elevated tract, something farther than the point where the Indo-Gangetic 
chain ceases. - No such indications arc however fouiid, for the intermi- 
diatc tract is much at the same level as the interior of the river districts 
which it separates. Physical Geography is full of these disappointments, 

]1 In terming the Kalee one of the sources of the Ganges, I mean of course the 
Ganges of Bengal ; the Kalee is the principal branch of the Dewah or Gogra river, 
nrhich falls into the former near Chuprah 

1*2 This fact is very important, and points out the facility of establishing a system 
of irrigation all over the Dooab and liohilkund. I ascertained that the bed of the 
Jumna at Uuj Ghat, on the road betwcon Chilkana and Boorea, is but five feet 
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a proof, if it were wanting, that we are still but imperfectly acquainted 
with the structure of the globe. 

22. The length of the Indo-Gangetic chain is about 340 miles, 

as defined on one side by the Kalapanee fountain, one of the sources of 
the Kolee, where our first precise knowledge of it commences, and 
on the other by its termination in the plain country, which is sufficient- 
ly sudden to be definite. From its gradually decreasing elevation along 
this line, it is natural to infer, that it is but a ramification of that 
more extensive line of water-heads, (Art. 5,) which would exclude 
from the central plateau all the mountain tract watered by the 
Sanpo and the Indus, as well as by the Ganges. We are not then 
to suppose that in crossing the Indo-Gangetic chain, wc have made 
a near, or even the nearest appulse to the great table land of Tartary 
we are equally near it in the basin of the Ganges. But if this central 
plateau really means any thing, it must be something distinet from 
its surrounding barrier of mountain land, or if not, all the river basins 
are equally entitled to the appellation. * 

23. Next in extent to the Indo-Gangetic chain are the two principal 
ramifications ; viz. that which separates the subordinate basin of the 
Jumna from that of the Ghinges Proper, and that of the latter river from 
that of the Kalee. From their origin in the parent ridge to where they 
arc lost in the plain country, their length is about 1 60 miles. Like the 
principal chains they cease suddenly, nor is there any trace cither in the 
Dooab or in Rohilkund of a continuation of them, however obscurc.^^ 

below the level of the Saharunpure cantonment, (month of March.) At Iludshaheo 
Mahul, it is *2U0 feet. Here then is a water-head capable of supplyinf^ any number 
of canals, and for a continuance the Ganges ufi'ers similar facilities for liohilkund. 
The elevation of its bed at Hurdwar is 1,000 feet above the sea, while that of 
Mooradabad is only 609 feet 

13 The bed of the Sutlej can by no figure be termed a table land, for it is a 
deep valley shut in by lofty mountains. But even if it were, it is not the table 
land of Tartary, whieff is the country watered by the Oxus and Jaxartes. It is 
a strange mistake which is mode, and by many who have the reputation of being 
well informed, that of confounding the Caimuck or Mongolian race with the Tartars, 
and their country with Tartary, whereas no two races can be more distinctly marked 
than these are. It was the country of Thibet, and not Tartary, which Captain 
Webb saw, and which is inhabited by a tribe of Calmucks or Eleuths. 

14 A levelling operation which 1 executed some years ago, connecting Seharunpore 
with the Jumna, and which furnished the result mentioned in the note, page xvii. 
established also a more unexpected conclusion; viz. that the ground in the immedi- 
ate vicinity of the river for a short distance rises to the height of forty-five feet 
above its level in the cold season. 

u 
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'fhe great disproportion in the length of these branches compared with 
those thrown off to the Sutlej, is very striking, (Art. 20.) 

24. From these, as well as from the main chain, proceed a multitude 
of other ridges, and from these again a third set, and so on till the area 
becomes covered with this intricate ramification, which but for the 
assistance derived from observing the courses of the rivers, would almost 
bid defiance to any analysis. The longest of these, is that which 
separates the principal branches of the Ganges Proper ; the Bhagecrettee 
and the Alecknunda, of the Jumna; the Jumna Proper, and Fouse, and 
of the Kalee ; the Gunjeea, and the Ramgunga. These vary from fifty 
to 100 miles in length. It would be useless to enumerate the others, 
especially as they have no distinctive appellations. Nor would the enu- 
meration add any clearness to our idea of the aspect of the country. 
SufiSice it to say, that as they descend in the scale of subordination, they 
hecomd shorter, and diminish in elevation.*^ 

25. All the passes leading into the country of Oondes, are situated in 
the main chain, it bciiig indeed the only one, as will be evident from the 
foregoing description, necessary to be traversed between the Dooab and 
valley of the Sutlej, unless for the convenience of a better road, or 
more regular supplies. These passes have all, with the exception of 
three, been visited, and their height above the sea determined, ex- 
cepting the main pass, of which though supposed to be the highest, it is 
to be regretted Mr. Tate, the Surveyor, who visited it has left us no 
measurement. The higher points of the chain are not so well ascertain- 
ed in all their details, owing partly to their not being visible, and partly 
to an idea which has prevailed of their great inferiority to the southern 
peaks, or those included within the Gangetic basin, and consequently 
ramifications from this chain. 

26. It appears however to be sufficiently established, that from lati- 
tude 31® 23', longitude 77® 50', the elevation of this 'chain is considerable, 
being with the exception of a few passes, clothed in the livery of snow 
all the year round. Its tendency to fall off in that direction is evinced 
by the gradually decreasing height of the passes, and from the latter 
point to its termination, little snow is seen, excepting during the winter 
months. In latitude 30® 35', longitude 17', the 77® elevations of what 

15 This is to be understood, however, only in a general sense, as in many instances 
the subordinate ridge rises to a greater elevation than that from which it ramifies. 
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may be called one of its passes is only 2,500 feet. A little beyond this 
it is lost in the plain country. 

27. The following Table of heights contains every point measured in 
this chain, and the accompanying section embodies the particulars. I have 
included the names of a few passes, which though not measured, appear- 
ed worthy of notice, either as forming frequented points of comn^nica- 
tion with Oondcs, or as presenting unusual diiiicultics to the few 
venturous mountaineers who have attempted them : — 

Table of the Elevations of the Principal Peaks and Passes of the Indo^ 
Gangetic Chain. 


Peak or Pass. 

Elevation. 


Feet above 
Sea. 

Pass to Tuklakot, 

Koontas I’eak, No. 2, 

17,598 

20,992 

Koontas Peak, No. 1, 

Labong Pass, 

22,441 

18,870 

• 

Danna Pass (at least,) 

Jowahir Pass (at least,) 

Neetee Pass, 

18,000 

17,000 

10,814 

Mane Pass (said to be,) 

Noelung Pass (probably,) 

The Cone (Snowy Peak,) 

No. 39, vide As. Res., 14 vol. 

L. Ditto, ... 

The Needle, ... 

Goonass Pass, ... 

Borando Pass, ... 

j (Snowy Peak, vide as above,) 

i Ditto, ... 

h Ditto, ... ^ 

g Ditto, ... 

Shatool Pass (at least,) 

C ... ...... 

a ... 

18,000 

16,000 

21,178 

19,481 

19,512 

19,064 

15,459 

15,000 

17,425 

17,331 

17,337 

17,035 

15,600 

17,174 

16,982 

17,044 

Pass below Bagee Fort, 

9,039 

Pass below Bagee Fort, ...... 

Whartoo Peak, ... ...... 

Nagkunda Pass, 

Theog Fort, ... 

9,039 

10,073 

9,000 

7,926 


Remarks. 


{ 'J'his Pass is on the N. 
E. corner of the Mountain 
'I'ract^and leads to Tuklakot, a 
Clnncsc or 'Phibetan factory. 


r These arc two 
Not measured of the most fre- 

Ditto, quented, the first 

is easy, the other 

(^difficult. 

Visited, but not measured. 

Is said to l)c very easy of access. 

} These Peaks are visible from 
the Plains, they give rise on 
the Southern side to the Tonsc. 

A good deal of snow in Sept. 
Much snow in June. 


A very diflicult Pass. 


( The range has here a S. W. di- 
rection. 
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Peak or Pass. 


Mahasoo Temple, 

Juke Peak, 

Tarba, 

Kimdera Pass, ... 
Kol Peak, 
Ujmcrgiirh, 
Hhoora Peak, ... 
Suran Village, ... 
Bonytee Debee,... 
Jytuk Fort, 
Outasun Debee,... 
Sandstone Hills, 
Foot of Hills, 



Elevation. 

Remarks. 


Feet above 
Sea. 

9,265 

f The Camp was 8,905 feet, tem- 
\ pie 300 more. 


8,120 


5,000 



4,989 



7,612 



4,000 



0,439 



5,500 

i 


5,120 

4,854 



1 


2,500 

[Not measured. 


3,000 

Ditto. 


l,.‘i00 

Ditto. 


28. A geologist of some eminence, and remarkable for the soundness 
of his views says, that writers have erroneously confounded the line of 
greatest elevation with a chain of water-heads.’* If we take a survey 
of the present tract, we shall every where see this opinion confirmed. 
The range above described, is that which separates the two river systems 
of the Ganges and the Indus, the principal drains on the side of 
India from the central plateau. But it is by no means the higliest 
ground, for it is within these basins, and not on their common boundfiry, 
that arc found disposed those elevated peaks, the real height of which 
has so long formed a subject of discussion,^'^ and from which, as consi- 
dered the highest summits of the globe, this tract derives one of its 
principal sources of interest. 

29. The term Himmola, generally applied to these peaks, means 
snowy, so that it is rather descriptive of a broad zone or belt, tlian of a 
series of peaks as distinguished from the lower ridges in their imme- 
diate vicinity. They liave been called a chain, yet no term is less des- 
criptive of the manner in which they are arranged ; neither are they a 


16 It is a curious fact in the history of science the extreme slowness and even un- 
willingness with which this result has been admitted. Theoretical considerations 
founded on an experiment in an air pump were held to bo sufficient grounds for 
doubting of our Indian observers. "Jurare in verbo magistri” was the order of the 
day, and the authority of a name was considered sufficient to justify doubts of results 
which should have been judged of on their own merits alcAie. The infallibility of 
their own dogmas was never even questioned. 
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series of groups,**' but rather of transverse ridges (at least within the 
basin of the Ganges,) which ramify from the Indo-Gangetic chain, over 
which they yet tower several thousand feet. 

30. A line or plane connecting their summits will represent that 
of greatest elevation. It is evident from Art. 17, that it must cross the 
Indo-Gangetic chain. It is nearly certain, that in like manner the hig^bst 
summits of the next portion of the great circular barrier are to be found 
within tlic basin of the Indus, and the line continued still farther would 
doubtless cross the separating chain of the Oxus.^® Whether this ar- 
rangement holds all round, or how far; what is the elevation of this line in 
every part of its course ; of these points, and of many others equally 
interesting, we are entirely ignorant.*** 

31 . But we do know, that from the Hindoo Koh, or Snowy Mountains 
of Cabul, to the peaks visible from Patna, this line or plane never sinks 
for any distance below 21,000 feet. Lieutenant Macartney measured 
one of the former, and found the height 20,493 feet and in 1815, when 
with my corps on the Goruckpore and Betwah ffbntiers, I determined 

J7 On design comrauneincnt tuutca les elevations de terrain, pour pen qu*ils sc 
prolongent, sous le nom general de chaines. Mais il cst certain que les montagucs 
ferment plus souvent des groupes que des chaines. Muis les chuines les j)lii.s appu* 
rentes lie sunt souvent quo de Lignes dc groupes *' Multe Brunn Precis de la Oeo- 
graphie.*’ tom. 2, p. IGO. 

18 It has been thought otherwise : the Himmalaya have been supposed to lind their 
continuation through i^crsia, and the chains of Taurus and Caucasus us fur as tho 
Caspian Sea, The point may, however, easily be settled, for it appears from Captain 
Christie’s Journal, that there is no snow on the mountains in the neighbourhood of 
Herat, and it is known from" the Aycen Akbcrry, that the journey from Bukhara is 
unattended with difficulty. It is therefore evident, that the Himmalaya, as such, 
have no continuation in this quarter. But it may be said, and with truth, that the 
phenomenon of snow is no test of the identity of a chain or ridge of mountains. The 
Himmalaya, however, is no chain, as 1 have already shewn, and when we speak of 
these peaks as constituting a series, it is either as snow-clad summits, or us the high- 
est in their immediate neighbourhood. Considered in either of these lights, their con- 
tinuation must be sought in the Beloor Tag, and that these are situated within tho 
basin of the Oxus, admits of little doubt. Lieutenant Macartney appears to have been 
puzzled with regard to this point, but this was owing to the mistake he fell into re- 
garding the course of the Indus. He at once decides against the common opinion. 
Vide also Rees’ Cyclopisdia. Art. Altai Belur. 

19 The papers of Mr. Moorcroft and Mr. Trebeck, should they ever be recovered, 
will doubtless supply many interesting particulars on this subject, and it would be 
extremely curious to compare their results with what is here hypothetically stated. 

20 So in the account of Cabul, but from the data given, allowing oue-tenth for 
refraction, I find 19,470; doubtless the place of observation is elevated 1,000 feet or 
more above the sea. 
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one of the latter to have an elevation of 27,000 feet.^i Those who 
have travelled through Oude, within a sufficient distance of the mountain 
tract, know that the series continues in all that line without any such 
inferiority, at least as the eye can detect. This is a presumption, if it 
be no more.22 

32. The fact, that in a line of 500 miles two summits are found ex- 
ceeding five miles in perpendicular height, not isolated, but connected to 
appearance by a regular series of peaks of very little inferior elevation, 
is alone calculated to give us a lively idea of the enormous magnitude 
of tliis mountain zone. It is almost certain, that if we confine ourselves 
to 21,000 feet, we may find a connected line of such peaks extending 
through a distance of 1,000 miles. When I say connected, I mean 
without any apparent breaks, because as already noticed of those within 
the basin of the Ganges, it is probable that they arc not connected in 
reality,* except through the line of water-heads from which they ramify. 

33. But, it may be asked, how shall we be certain that this is really 
the line of greatest «jlevation, and that is on this side the higliest 
peaks are within the river districts, and not on their boundary ; may 
they not be so likewise on the other side, and consequently there be 
found ii^ the basin of the Indus, as suggested by M. Humboldt, still 
loftier summits than those which distinguish that of the Ganges ? 

34. To this it may be answered, first, that as we have already seen 
this line of greatest elevation is undoubtedly prolonged into the basin of 

*21 This is the peak mentioned by Mr. Colcbruoke, (As. Res.) under the name 
of Dhuwala-giri, or the White Mountain. Captain Webb, whose measurement 
he reports, found nearly the same result. Captain Blake also, when employed 
as Surveyor on the Goruckpore frontier, found the same heij^ht nearly. 1 consider 
my measurement as less exceptionable than either of these, for the following reasons : — 

(1.) The position of the peak depends on a traingulation established from a base 
of 1,142 feet measured with a chain, and not from the protraction of the route, 
the angles being taken by on excellent sextant of Berges. (*2.) The angle of elevation 
was taken repeatedly, and at different seasons, by reflection from mercury with the 
same sextant. (3.) A much nearer approach to the peak was made one of the stations, 
being distant only seventy miles, whereas the nearest of theirs was 120 miles. 

*22. It would be very desirable to have the positions and elevations of the principal 
summits along our frontier fixed with tolerable correctness Such a task would 
not be either difficult or tedious, provided the attention were confined to those points 
alone. It would form the very best foundation for a.correct map of India, for these 
peaks once fixed, every place from whence they are visible, may be settled with 
equal precision, and thus afford means of correcting the Easting or Westing of our 
protractions, which is the great desideratum. This subject has been noticed by 
Major Hodgson in the paper in 14th vul. A. S. Res. 
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the Indus, and most probably into that of the Oxus also, that in some 
part of this line there may be peaks higher than those in the Gangetic 
basin is possible, nor can we assign any reason, why it should be im- 
probable. But that there is a higher chain, or scries of peaks, beyond 
the Sutlej, parallel to that which we arc considering, is an opinion 
which is supported by no probabilities whatever. ^ 

35. Undoubtedly the subject is even yet involved in some obscurity, 
which cannot be fully cleared up till all the particulars in that quarter 
become known. The only direct evidence which we possess on the 
subject is unfavorable to this conclusion. Mr. Moorcroft, who crossed, 
and Captain Webb, who visited the Neetee Pass, are both silent as to 
the existence of such loftier peaks to the N. or N. E. In my journey 
to lay down the course of the Sutlej I found that after i)as5ing this 
line, all the loftier peaks appeared to the Southward, while those to the 
North were of a totally different character, rounded summits, almost free 
from snow, and evidently of less height. In like manner in ascending 
the height above Shipkee, (16,000 feet), the peaks to the N. E., East, 
and S. E., were of this character, while to the S, and S. W. appeared 
those of the true Himmalaya aspect.^^ Nor does Captain Webb, in his 
visit to the head of the Kaiapanee river, notice any high peaks as being 
visible to the N. or N. E., though he was then not twenty miles from 
the lake Mansuror. 

36. We are justified then, by all that wc know of this elevated tract, 
in considering it as unconnected altogether with tlie disposition of the 
water-heads. Nor can any principle of arrangement be traced, which 
will allow of our proceeding one step beyond that point, at which our 
positive knowledge of the subject terminates. We may, if we choose, 
guess, that beyond this, another line still higher may be found, and we 
may even add a third, still more lofty, but we must be contented to have 
these conclusions tonsidered as mere guesses too, unsupported by ana- 
logy, and having no claim whatever to be received even as probable. 

23 Further reasons will appear for doubting the existence of a series of loftier sum- 
mits to the North, when we come to the geological details. Strange that Europe 
should have been so slow to acknowledge the actual height of the Himmalaya; still 
stranger, that being unable any longer to deny the accuracy of the measurement, 
a higher range must be supposed to the North of it, so that it may still be averred, 
they arc not the highest. 

24 Vide Asiatic Society* s Researches^ Vol. 15. 
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37. It should be noticed, however, that the term line is incorrectly 
used, or at least with great latitude, and even substituting tliat of plane, 
it is still necessary to bear in mind, that its direction, whether as referred 
to a great circle, or the loxodromic curve, is by no means uniform, 
or even regular in its deviations ; unless indeed we regard it as of con- 
siderable breadth, and in that case its surface would be very irregularly 
studded with peaks. In this way we may certainly affirm, that it is 
parallel to the common boundary of mountain and plain land. In fact, 
it is impossible to contemplate such masses disposed along such a dis- 
tance without feeling convinced, that there is some connection between 
the greatness of their elevation, and the original formation of the moun- 
tain systems in which they are found. The parallelism becomes more ob- 
vious when we consider a more extended tract. 

38. The following is a Table of all the results hitherto measured, 
distinguishing also the river basins within which they arc situated : — 




Captain Webb. 

Major 

Hodgson. 


No. 

Designation or 
Names. 

No. 

Elevation. 

Letter. 

Elevation. 

River 

Basin. 



27 

20,923 






26 

21,045 






25 

22,277 






24 

22,238 




5 


23 

22,727 






22 

19,497 






21 

19,099 






20 

20,407 






19 

22,635 




10 


18 

21,439 





1 

17 

19,153 






16 

17,994 






15 

22,419 






14 

25,669 

A No. 2, 

25,749 


15 


13 

22,313 


c 




12 

23,263 

A No. 1, 

23,531 




11 

20,686 







21,311 







... 

A No. 3, 

23,317 




8 

23,164 

B. 

23,441 




7 

22,578 






6 

22,498 






5 

19,106 





I 

4 

21,611 

U. 

21,612 




3 

22,840 

D. 

23.062 



; « 

... 

O. 

19,928 ' 
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Captain Webb. I Major Hodgson. 



39. In judging of the comparative direction of these summits and 
those of the Andes, it is not sufficient to he told that the highest of the 
former overtops Chimborazo, the principal summit of the latter, by near- 
ly one mile of perpendicular altitude ; for this single fact, great as is the 
difference which it implies, fails short of giving a competent idea of the 
subject. Let us take the highest summits of the Cordilleras measured 
by Humboldt, and those of the Andes of Peru by Condamine, and others. 
Although not the safhc chain, they are situated on the line of gi*eatest 
elevation, and in both these particulars, they correspond with tlie Him- 
malaya. According to Myers, they are as follows ; — 


Chimborazo, 21,441 

Desea Cassada, 19,570 

Cayambe Area, 19,336 

Cotopaxi, 18,891 or 19,155 according to others. 

Antisana, 19,149 

K 
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Popocatepetl, 17,716 or 17,734 

Chillatepetl, •• 17.371 

lUinissa, 17.238 

From this list it would appear, that there is but one summit elevated 
more than 20,000 feet, and only five which exceed 18,000. 

40. Of the fifty-one measured peaks of which wc have given a table, 
there are twenty-eight as high, or higher than Chimborazo, and there 
are forty-four fes high, or higher than Desea Cassada, the second summit 
of America. Popocatepetl, the sixth in order, is overtopped by not less 
than 100 summits within the limited tract wc are considering ; many of 
the passes even (which are the lowest points) in the Iiido-Gangetic range, 
(which as 1 have before stated is not the highest ground,) exceed 
in elevation the sixth summit of America. These facts may perhaps give 
a more correct idea of the great difference which exists between these 
two tracts, the loftiest on the globe, and the most remarkable in every 
point of view. If tRc rivers of America (and even this is doubtful) 
exceed in volume and length those of the Old World, at least the 
mountains must yield.* 

41. The great elevation of these peaks is scarcely more striking than 
is the depth of the vallies or hollows which separate them, and which 
arc always the beds of the rivers. Thus the Poorkyool Peak towers to a 
height of 22,700 feet, while its base is washed at a horizontal distance 
of five miles by the waters of the Sutlej ; the bed of wliich river has here 
only an elevation of 9,500 feet. The difference is 13,200 feet in five 
miles. In like manner the difference of elevation from the summit of 
the Kuldung Peak to the Sutlej, in a distance of five and half miles, is 
14,711 feet. Of the Soommeeroo Peak to the Mundaknee, distant four 
miles, 1 1,000 ; of a peak (No. 1 7, Captain Webb’s list) to the Guijeia, dis- 
tant two miles, 12,370 ; of the Jowahir Peak to the* Goree, distant eleven 
miles, 15,749. These vallies are far beyond any thing that is to be seen 
in the Andes.^^ 


25 Although the Andes have no river vallies comparable in depth with these, yet 
there are some chasms, as they should rather be called, which taking together their 
* Our aiitlior was, it will be remembered, writing before Mr. Pentland*s mea- 
surements of Sorato 25,400, Illimani 24,350, and Descabezado 21,100 feet— H. P. 
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42. The above list, if it were thought necessary, miglit be much 
increased. It is very true that they are nearly consequences of the 
manner in which these peaks are disposed, but it is this very disposition 
which is so singular, and worthy of remark. It is the extraordinary 
elevation above the ground on which they immediately stand that is so 
striking to a traveller within these mountains, because it is at ^nce 
taken in by the eye, and requires no consideration to aid the effect. It is 
different with summits placed on an elevated table land, where we 
are continually obliged to remember the height of the latter, and 
even with this assistance, they fail to astonish and confound the imagina- 
tion in the degree that a nearer view of the Himmalaya is found to do.26 

43. I must remark here, that the instances given above, belong to a 
fact which is general throughout these mountains, and which as it is 
very striking, and seems capable of throwing somci light on the mode of 
their origin, ought not to be passed over. It is this : wherever the scj)a- 
rating ridge of two river vallies approaches the banks of one of them, 
there is its highest point ; and where it holds a middle course for any 
distance, it is there found to be lowest ; equally throughout the higher 
and the lower mountains will this remark be found to hold good, nor am 
I aware of a single cxceptioif to it. 

44. But it is chiefly as snow-clad summits on the border of the 
Torrid Zone that these mountains have attracted attention. It is pro- 
bable that but for this phenomenon, their elevation would have remain- 
ed to this day a desideratum. To the inhabitant of tlie jdaiiis, who 
being under a summer temperature of nearly 100°, is exhausted with 
heat, it is certainly a phenomenon full of wonder. To those too wlio 
consider the heat to be in the sun’s rays, (the bulk of common observers,) 
the wonder must be greatly increased, as the summit of the mountain 
is nearer by five miles to the sun than the plains at its foot ; even the 
scientific observer cannot entirely divest himself of that feeling of ad- 
miration, wliich the sight of any thing so unusual to his common ex- 

depth and extreme narrowness, arc very striking. M. Humboldt mentions several of 
these, one of which though it be not 3,000 feet across, is yet upwards of 4,000 feet deep. 
Captain Hall too, notices the depth and steepness of the ravines or quahrados of Chili. 

*26 But as these mountains are elevated on the high plain of Quito, which is eleva- 
ted farther above the sea than the top of the Pyrenees, and constitutes more than one- 
third of the computed height, they are inferior in actual elevation to Mont Blanc. 
Sec Hecs’ Cyclopaedia, Art. Andes. 
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perience, however agreeable to the deductions of science, must necessa- 
rily excite. 

45. It is this phenomenon which has always occasioned them to be 
objects of attention, and it is singular enough that it is also on erroneous 
considerations connected with this phenomenon that the doubts of their 
superior elevation have been founded. I shall include under the remarks 
on climate, what I have to offer on the theory of the subject and the 
arrangement of the Isothermal bands. I shall here confine myself to a 
statement of a few of the most interesting particulars connected with 
the occurrence of this phenomenon. 

46. It will be readily understood, that according to the season of the 
year, the zone which is marked by snow will be of more or less extent. 
If we take our estimate in that month in which the quantity is a mini- 
mum, and after which there falls more than melts, we may satisfy our- 
selves that a belt of ten to fourteen miles in breadth is distinguished by 
this phenomenon. It is not meant that snow lies in every point of this 
tract, but merely tha^ within it will be found summits bearing snow all 
the year round. The minimum elevation of this snow-bearing tract is 
nearly in round numbers 15,000 feet, which may therefore be taken as 
the elevation in this latitude of the curfe of perpetuid congelation. 
There are, however, many spots of greater elevation perfectly bare of 
snow, this fact is, however, connected with a different arrangement of the 
seasons, and will be noticed in the section on climate. At all elevations 
exceeding the above, where snow lies, it is generally quite firm, except 
immediately after a fresh fall. 

47. Many parts of this zone have such a disposition of the surface that 
it is quite impossible that any part of the snow which falls should 
ever be lost, except by melting, or by evaporation. The loss from the for- 
mer cause must be very little at elevations much exceeding 15,000 feet. 
At 18,000 it must nearly cease altogether. The lossJrom evaporation will 
doubtless be considerable under so rare an atmosphere, still however we 
may safely conclude, that a surplus is left every year to accumulate. In 
favorable situations, we may imagine then the depth of these snows to 
be very great. In fact, we may suppose a case, without hazarding any 
improbability, where they have been yearly increasing since the origin of 
these mountains. Such supposition is calculated to give us a stupen- 
dous idea of the magnitude of these deposits. 
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48. Wc have seen that the line of greatest elevation intersects in- 
stead of bounding the river districts (Art 30). On eacli side of this line 
to the north as well as to the south the peaks diminish in elevation, yet 
not equally. To the southward the decrease is more rapid, and is accom- 
panied by an anomaly which is sufficiently striking. The diminution 
of elevation, which is pretty regular till near the boundary y^f the 
plains and mountain land, is there suddenly interrupted. The peaks 
shoot up considerably above the mean elevation of those immediately 
north of them, and as suddenly sink into the plains ; so, tliat if we 
divide the country, south of the line of greatest elevation, into five 
parallel zones, the fifth will be as high as the third, while the fourth 
will be found considerably lower than either. 

49. Some of the most remarkable instances of this fact are the 
following; Tlie Ghagur, which rises above Bhumowree, has one of 
the lowest of its passes, in a road distance of fifteen miles, elevated 
7,121 feet above the sea. Another instance may be seen in the high 
range south of Sreenugger. A third in the Soorkunda range, as con- 
necting that peak with Bhudraj. The latter overlooks the Doon, 
the former is but fifteen miles from Dhera, situated in the centre nearly 
of the valley, yet their altitudes are respectively 7,510 and 9,271 above 
the sea. The Jamoo Peak is another example. The Bhoora Peak a 
still more remarkable one. The latter elevated 6,439 feet above the 
sea, appears actually to overhang the lower hills which form the transition 
from its foot to the plain country. Many more instances might be adduced, 
were it necessary to multqdy the examples. If a surface be supposed, 
such as to represent everywhere the mean elevation, that surface will not 
be inclined regularly plane, but will have a considerable curvature. 

50. Another curious feature in the physical structure of this moun- 
tain tract is the situation of the high peak called the Choor. Its sum- 
mit is elevated 12,149 feet above the sea, and if it be made the centre 
of a circle of sixty miles diameter, the circumference will on one side 
just fall on the common boundary of plain and mountain land, while 
within this circle, no point will be found within 15,00 feet of this 
height, and even those mountains which approach this limit, are, strictly 
speaking, part of the chain of which the Choor is the highest peak. 
From whatever quarter it be approached, it will be seen from very great 
distimces standing up above the surrounding ridges like a huge beacon, 
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at once remarkable for its superior elevation, as for its peculiarity of 
form. The investigation of its geological structure must, for these rea- 
sons, be found very interesting. 

51. Of the several rivers and streams by which tlie drainage of the 
Gangetic basin is effected, some have their origin from the Indo-Gangetic 
chain, that is, from the farthest side of the snowy zone, others spring from 
various points within that zone, or from its southern face, and a third 
class from the lower mountains where snow only rests a few months 
in the year. To the first class belong the principal sources of the Kalee 
and Ganges Proper, the Kalee, the Dhoalce, and the Soorcc, branches of 
the former. The Dlioalee, the Bishun Gunga, and the Jahnuvi of the 
latter. To the second class belong the subordinate branches of these 
two rivers, and the principal ones of the Jumna, that is to say, the llam- 
Gunga and Suijoo (Kalee) ; the Pindar, Mundaknee, Kalee, Bhillung 
and Bhageercthec, (Ganges) ; and the Beraee Gunga, Jumna, Soopin, 
lloopur, T’ubbur, and Andryttce (Jumna). To the third class, which is 
the most numerous, belong all the other branches of these rivers, but six 
of them only require mention, as being at all remarkable. Of these, 
three pour their waters into the principal stream within the mountains. 
These are the Luddeea which joins the Kalqp, the Nyar which belongs, 
to the Ganges, and the Girree a branch of the Jumna. The other three 
have a considerable course within the plains. The Cossillah and Ram- 
gunga join a little below Mooradabad, and with the united stream, even- 
tually contribute to swell the waters of the Ganges. The Murkunda, 
the third of these, loses itself, it is said, in the sands of the Desert. 

52. Amidst so many branches, it may seem difficult to fix on that 
which is entitled to the pre-eminence, and to be considered as the prin- 
cipal source of the river. If, however, we recollect that the most distant 
source must be the most elevated, and must have contributed the largest 
supplies, we shall have a principle of selection, easily applied, and which 
leads to some curious results. In particular, it will appear, that the Soo- 
pin is the parent stream of the Jumna, and its source must therefore 
be the principal one. Of the Ganges, neither the Bhageerettee or the 
Dhoallee, so long considered rival sources, is entitled to that distinction. 
In reality, the Jahnuvi is the most distantly derived of all its branches, 
and must therefore be admitted to be the real source of this great river. 
Singularly enough too, of all the mountain rivers, this is the only one 
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that has not been traced up to its origin, owing to its being within 
the limits of Chinese authority ; the conclusion then is inevitable, that 
however we may pique ourselves on having visited and fixed tlie 
sources of the Ganges, the position of its roost elevated and distant 
source is still a desideratum. Nor has the first beginning of this mighty 
river been yet beheld by European eye. 

53. The following Table gives the particulars from which the f^ego- 
ing conclusions have been drawn. It exhibits the distance, in miles 
measured along the river’s course, of each source, taking as the point of 
departure, the place where the river enters the plains. 

Dist. of River 


Name of Branch. 


Source. 

Basin. 

Kalcel . . 



• • 

180" 


Dlioalee, 




180 


Gungeca, 




165 1 

- Kdec.* 

Ramgunga, 

Surjoo, ^ 




127* 





143 


Dhaolce, 




225-^ 

Ganges. 

Bishunnunga, . . 



• • 

202" 


Jahnuvi, .. • 



• • 

233 


Pindur, 




203 


Mundaknee, 




150 

^Ganges, 

Kalce, . • 




143 


Bhaecrgettee, .. 




203 


Bhillung, 




150^ 


Jumna, 




123^ 


Bheeraee Gunga, 




124 


Tonsc (Soopin), 




154 

>> Jumna. 

Pubbur, 



• • 

150 

Roopur, • 



■ • 

143 


Andryttee, 



• • 

145- 


Sutlej, 




555 

Sutlej. 

Cossillah, 




100 1 

^Kalec. 

Ramgunga, 




105 I 

The Ludhee to its confluence 

f • • 


52 


Nyar, t* 

. • 



82 


Girree, . . 

• • 



112 
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54. The sources of these rivers which spring in, or from, the Snowy 
Zone, are elevated from 10 to 17,000 feet, the first being that of the 
Jumna, the latter of the Sutluj, the two extremes. There is evidently 
some connection between the length of a river course and the elevation 
of its source. I find from a comparison of those which flow in the 
same direction, and which may be consequently supposed to have the 
same declivity, that the height of the source above any given point is 
as the square root of the distance from that point. Tims the Jumna, 
Kalee, and Bhagerettee are respectively elevated above the points where 
they enter the plains, 9,573 feet, 10,593 feet, and 12,776 feet, which re- 
sults are as the numbers 10, 11, 6, 12, 9. Their distances from those 
points are 123, 143, and 203 miles, the square roots of which are as the 
numbers 10, 11, 1, 13, 3, differing by less than unity from the preced- 
ing. The Sutlej will not bear a comparison with these, because 
its course in a different direction, and has not consequently the same 
declivity. In the direction of its course, its great length, and the little 
aid it derives from accessory streams, it forms a strong contrast to all 
the other mountain rivers. 

55. A feature common to all the water-heads that belong to the Snowy 
Zone, is their situation always in a comparatively open and level spot, 
with an accumulation of snow resting against the base of some lofty 
peak, from which the embryo stream derives its first supplies. Accord- 
ing to the season of the year, the snow-bed will be of greater or less 
magnitude and depth. During many months, the place will be deep 
in snow, and unapproachable. After the snow begins to melt, a constant 
moisture is kept up for many months, while in the fine, season again, 
vegetation goes on luxuriantly. The consequence is, the formation of a 
thick coating of peat, which is invariably found at all elevations, having 
a temperature such as to ensure during several months the slow and 
gradual melting of the accumulations of snow that -occur during the 
winter. From 1 1 ,500 to 13,000 feet, according to locality, may be con- 
sidered as the height at which peat will be found. It is always however 

27. This law is not applicable to different parts of the same river’s course, and yet it 
{^ives very near approximations in the case applied. Thus if from the distance in 
miles of any source from the dehouche the square root be subtracted, and multiplied 
by 882, the product is the height in feet above the dehouche. This would give 12,221 
feet as the height of the source of the Tonse. The result by the temperature of boiling 
water was 12,781 
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in greatest quantity, and of a better quality in such spots as above 
described ; that is, in hollows ; because the supply of water is more con- 
stant, and equally gradual. 

56. The discharge of the four great rivers at their entrance into the 
plains, has not been directly measured, except in the case of the Jumna. 

It appears however reasonable to infer, that the discharge will be ypro- 
portionate to the extent of country drained ; in other words, to the total 
length of course made up by adding the several branches of the river 
together. This rule I found to hold in the case of the Tonse and the 
Jumna, the discharges of which I measured in 1819. Thus, their total 
lengths of course were as the numbers 1, 2, 6. Their discharges as the 
numbers 1, 2, 8. In adopting then this ex})re5sion for the valuation of 
the discharge, and taking the Jumna at 4,000 cubic feet in a second, 
(which is within a few feet of the result I obtkined in March 1819,) 
we shall have the following results ; — • 

C. F, in one second. 


Discharge of the Kalec at Bishin Deo, , . . 4,800 

Jumna at Badshahee Malial, . . • . . . • • 4,000 

Ganges at Hurdwar, 7,000 

Sutlej at Ropur, .. •• .. .. .. 8,100 


We see here that, notwithstanding the far greater length of course which 
distinguishes the Sutlej, (more than double,) it does not greatly exceed 
the Ganges in discharge. This is owing to the comparative narrowness 
of its basin, and its want of great branches. 

57. Although there are no great vallies in the interior, (Art. 15,) yet 
along the common boundary of mountain and plain land, on a line 
parallel to that of greatest elevation, there are seen a series of small 
vallies, which are however unconnected with each other, and sometimes 
separated by a long interval. ITiese vallies are always marked by the 
dehouche of some great river, and there is doubtless some connection, in 
the origin, between them and the river systems. Although there is not a 
valley to every river, yet they are found along the whole tract at inter- 
vals, as far as Patna on one side, and beyond Cashmeer on the other. 
The occurrence of these vallies through such a distance, and so symme- 
trically situated, favors the idea which would attribute a community of 
origin, or at least connection in structure, to the whole of this tract of 
Alpine land. 
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58. Those belonging to the tract to which the present description is 
confined, are the Pinjore Doon or valley, the debouche of the Guggur ; 
the Kyarda Doon, the debouche of the Jumna and Ganges ; and the Pat- 
tee Doon, the debouche of the Ramgunga. They are all bounded, or 
separated from the plains by a low chain of hills, which is also a line of 
water-heads, and contains the sources of those streams which, engulph- 
cd in the tract immediately at their feet, afterwards spring up in the 
Teracc, occasioning the humidity of soil which is so characteristic of tliat 
tract. 

59. The Dehra Doon, which is the principal of these vallies in extent, 
and probably the only one demanding a detailed description, is from the 
Jumna to the Ganges about forty-five miles in length. Its breadth is 
variable, being in some places scarcely ten, in others fifteen miles.®** 
The surface is undulated, and has, in particular directions, a strong decli- 
vity.2® »Many banks or steps occur, varying in height from one to 
thirty feet. These generally follow the course of the streams, one 
on each side ; appearing to have the same relation to them which the 
Kadur, or marshy lands of the plains, have to the rivers there. Their 
distance, or the breadth of the channel they mark, is very considerable 
even ill the case of the smallest stream, and they exhibit the same 
variations in arrangement which the river banks in the plains do.**® 
Inhere is little question but that they have once been the beds of 
running water, however incapable the present streams may appear 
of filling them even in their highest floods. 

60. The drainage of this valley is effected entirely by the two rivers, 
Asun and Sooswa, which rising within a few hundred yards of each other 
near the middle of the valley, run in opposite directions, the former to meet 
the Jumna, the latter to the Ganges. The fall of these rivers is consider- 
able ; the elevation of the source of the Asun being 2,148 feet above the 
sea, and its confluence with the Jumna 1,469 feet, being a fall of 652 
feet in little more than twenty miles. The fall of the Sooswa in a course 

28 The admirable new road made by the Honorable Mr. Shore, leading from the 
Kecree Paas through Dehia to Rig poor, at the immediate foot of the northern hills, 
measures, I think, fifteen miles. 

29 The base which 1 measured in the Doon in 1819, had a difference of level of 300 
feel between its two extremities. Its length was about four miles. 

30 Thai is to say, a steep bank is always opposed to a low shelving one. When both 
are alike, neither are observed to be remarkably steep or shelving. 
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of about the same distance is 948 feet, its confluence with the Oanges 
having but an elevation of 1,200 feet above the sea. The course of 
these rivers is parallel to the direction of the valley, and very near the 
South-western boundary, so that their supplies are almost entirely drawn 
from the Northern barrier of mountains. The numerous feeders which 
spring from these, all flow across the valley, shewing, that therc^is a 
considerable declivity also in that direction. In fact it is found, that^from 
Hajpoor at the foot of the hills, the fall is regular to within three miles of 
the Khcree Pass, and amounts to 1,300 feet. Thence to the Kheree Pass 
is a rise of 618 feet. This line is that of the new road ; it passes through 
Dhera cantonment, and very nearly, if not exactly, separates the two 
basins. 

61. The range of hills which bounds the Doon to the Southward, is 
of peculiar aspect, and presents some very interesting appearances. The 
total depth of this belt in the widest part is about ten miles. T^he range 
is not intersected by vallies with slo])ing sides, as the great mountain tract 
is, but by the beds of torrents which are generally bounded on each sid(' 
by perpendicular precipices, sometimes 500 feet in height. The ridges 
are extremely narrow, so as to bid defiance to any examination of them, 
except such as can be effected in the beds of these torrents. The line 
of water-heads which separates the streams which seek the Doon from 
those flowing plainward, does not hold a regular course, as compared 
with the general tendency of the mountain belt, being sometimes at the 
border of it, as at the Lai Durwaza Pass, sometimes nearly in the middle, 
as at the Timlec Pass. The former has been stated to have an elevation 
of 2,935 feet, the latter is only 2,339. The peaks do not rise more 
than 600 feet above these levels, so that 3,000 to 3,500 may be taken 
as their general height. 

62. The appearance of this valley is highly picturesque, particularly 
in the neighbourhdbd of Dchra. The intermixture of cultivation, in which 
the fields are defined by hedges, with patches of green, over whicli are 
scattered fihe groves of trees, the undulation of the surface, and its in- 
tersection by numerous streams, are features that might almost remind 
one of the scenery of England. The proximity of lofty mountains occa- 
sionally clothed with forests, in which the pine, oak, and walnut are 
conspicuous, gives a variety to the landscape, which viewed at a favorable 
season, is picturesque and beautiful in a high degree. The soil is gravelly. 
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yet to judge from the cultivation, far* from poor ; and though at present 
thinly peopled, and but partially cultivated, was once otherwise. The 
land revenue had dwindled down to 10,000 rupees, when it came into 
our possession. It is said to have yielded 80,000 in the time of 
the Rajahs of Gurhwal. Under the fostering care of the British Govern- 
ment, it will not be long in recovering its former prosperity. The prin- 
cipal didiculty appears to be the want of water for irrigation, yet this is 
an objection easily remedied, for with so varied a surface, and so many 
streams, water might at a trifling expense be conducted in almost any direc- 
tion. Capitalists ore wanting to undertake this and other improvements. 

63. Tlic Pinjore Valley is the next in point of extent. It has in 
parts a breadth of perhaps six miles, and its length may be estimated 
at about thirty. It is tolerably even in its surface, and the hills which 
bound it to the Southward, are of much less depth and of less elevation 
than these of the Dehra Valley, at its South-east angle, in the 
dehouche of the Gaggur, a river which is lost in the sands of the Desert. 
From Tuxal the streams run in one direction towards the Guggur, in 
the other towards the Plassia river, a feeder of the Sutlej. Pinjore, the 
principal village or town, with a fort, of masonry, is elevated 1,819 feet 
above the Scebar, which is at the foot of the mountain, and near the 
separating ground of the two river basins is 2,402 feet above the sea. 
Munsie Debee, a temple in the plains, just without the Doon, is 1 ,263 
feet. From these results an idea may be formed of its declivities. It is 
not so well cultivated as the Dehra Doon, though it appears to pos- 
sess equal capabilities. 

64. The Kyarda Doon is of less extent than the last, having in its 
widest part but a breadth of six miles, and in length being but twenty- 
five miles. This estimate of its length supposes it to terminate at the 
Pass of Ghatusun Debee, where it nawows so much as to be scarcely 
entitled to the name of a valley. From Ghatusun, the* elevation of which 
is 2,500 feet, the streams flow eastward to the Jumna. To the west- 
ward flows the Markunda, which enters the plains under Nahun Siki, 
on the Ghuggur. It loses itself in the sands of the Desert, so that we 
cannot refer it either to tlie Sutlej or the Jumna basin. 1 have how- 
ever considered it to belong to the former, and Ghatusun I suppose the 
lowest point of the Indo-Gangetic chain. Of tlie Pattle Doon, I cannot 
give any account, as 1 have never visited it. 
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65. About thirty miles north of Almorah, or a little west of north, 
there is a small tract of rather greater extent than those to be hereafter 
noticed, and more uniformly level in surface. It is watered by the Gao- 
muttee and its several feeders, a river which joins the Surjoo, one of the 
branches of the Kallec at Bagesur. These feeders are very numerous, 
and the glens in which they rise being broad, with a level terrain, form 
by their inosculations with the principal one, the appearance of a consi- 
derable tract of open and almost level country. From Koolan to Rc- 
tora is a distance of ten miles, in all which line the surface appears to 
have little undulation. The forest is not too thick, and yet from some 
unexplained cause, the tract is unhealthy in a high degree, so much so, 
as to be in a great measure neglected, and allowed to run waste. The 
elevation of Byznoth, a temple of some sanctity on the Gaomuttce, and 
which may be taken as the lowest point of the valley, is 3,800 feet; the 
villages are situated chiefly on the lateral ridges which divide tlie seve- 
ral subordinate glens. 

66. In the beds of the different rivers there are,«s might be expected, 
various spots of a limited extent, and of sufficient evenness of surface to 
be always objects of interest to the cultivator, though from their small- 
ness, scarcely entitled to ttie denomination of vallies. These spots 
generally occur in an advanced part of the river's course, and being there- 
fore the lowest places in the mountains, are necessarily the hottest. In 
general they are fertile, yet are all considered more or less unhealthy, 
particularly at the breaking up of the rains ; and when narrower than 
usual, so notoriously subject to the awal, or jungle fever, as to be entirely 
neglected ; instances occur in the bed of the Suijoo and Kalee. But 
where the width is rather greater, or the surrounding mountains not too 
lofty, they form the most populous, the most productive, and tlic most 
beautiful spots within the mountains. The width is seldom more than 
half a mile, but the Ibngth is sometimes considerable. 

67. The most remarkable instances of this kind may be seen in tlie 
bed of the Sutlej at Soonee and at Dutnuggur ; of the Bhagerettee at 
Teeree; of the Aluknunda at Sreenuggur; at Faunae of the Western 
Ramgunga along nearly the whole of its course; of the CossUlah for 
a distance of ten miles ; of the Benee Gunga for about the same distance ; 
of the Buspa at Sungla; the Siijoo at Kubrol, of the Geree Gunga 
in a great part of its course ; and in the Comoulda, one of the principal 
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feeders of tlic Jumna : several smaller streams are equally, if not more, 
remarkable ; and in general, similar level, and comparatively open, spots 
are found at the heads of all the rivers. 

68. To this class also belongs the series of petty vallies to be seen in 
the neighbourhood of Petorah, though not constituting the bed of a river. 
The largest of them does not exceed perhaps two square miles, but they 
are in such number, as to render that district one of the most produc- 
tive, for its extent, in the mountains. They are generally connected 
by some narrow gorge, so that, in one quarter, a distance of five miles 
may be travelled in which the surface is idmost perfectly even. The 
appearance of the country, owing to such a number of these local 
spots, and the consequent insulated situation of many of the peaks, is 
peculiar to that quarter, and very striking. In the neighbourhood of 
Dhooara Hath, about twenty miles from Haurel Bagh, a pretty extensive 
piece (Jf tolerably level ground is to be seen, and similar pieces in the 
neighbourhood of the small lakes, which are to be seen about ten 
miles above Bhumowlee, on the road to Almorah. With the exceptions 
here stated, (and their collective sum bears but trifling proportion to the 
total surface,) all is rugged and difficult, a succession of steep and lofty 
ridges and deep glens. 

69. llie lakes mentioned in the preceding article, constitute a feature 
in the physical description of this tract which should not be forgotten. 
They are, however, on a very small scale, compared with the grand 
system of mountains to which they belong. One of them, Bheem Tal, 
situated about ten miles above Bhumowrec, on the Almorah road, is 
only 3,000 feet in length, by 2,400 in breadth ; the depth, however, is 
said to be very great. It is situated at the lowest point of the valley, 
about three miles in length, and at some distance from it appears a consi- 
derable pool, which is at present conneeted with it by a running stream, 
the intermediate ground being marshy, and covered Ivith flags. These cir- 
cumstances leave no doubt in the mind of the spectator, that the whole of 
this valley once formed a lake, and it might easily be restored to the do- 
minion of the water, by damming up the outlet, which the present lake 
has found for itself. The elevation of this spot above the sea is 4,200 feet. 

70. About five miles east of Bheem Tal, is another called Nynee 
Tal, having nearly the same extent. A little beyond this is a third, call- 
ed Nakoon-ka Tal, and besides this, some others of much less extent. 



1842.] 


of the Himmalaya Mountains. 


xxxix 


Within ten miles of Jytuk. near Nahun, is another called Ren Kec Tal. 
It is in breath about 400 feet, and in length, as measured by the penim- 
bulator, one mile and a half. In common with all the others it is said 
to be of great depth, and to aboimd with excellent fish. A pool at the 
head of the Tonsc, called Resul Kee Tal, and thought by the mountaineers 
to be unfathomable, may also be mentioned. As likewise a similar mol 
at the head of the Dinee river, one of the feeders of the Bhagecrettec. 
The waters of all these are perfectly sweet and tasteless. 

71. Along the foot of the mountains extends a tract called Bhabur, 

which has been always I believe reckoned an integral part of the moun- 
tains, politically speaking ; it is of considerable elevation, and is farther 
distinguished by an almost total deficiency of springs or running streams, 
excepting such as, issuing from the mountains with a large body of 
water and considerable force, make their way throhgh it without having 
their waters cngulphed. • 

72. It is bounded to the southward by a line of springs or water- 
heads, w'hich is also the northern boundary of the tract called the Terrai, 
one equally distinguished with the former from the southern plain 
country, but occasionally annexed to it and occasionally to the hills. This 
tract is remarkable for its moisture, as the other is for its dryness. 
Water in the driest season, (March 1826,) is never more than thirteen 
feet from the surface, generally much less. It is intersected by numer- 
ous streams, which with the inclination of the surface, affords such 
facilities for irrigation, as to render the tract, when fully cultivated, 
highly productive. 

73. The Terrai is defined in its southern boundary by a rise or step, 
which runs parallel to the common boundary of mountain and plain land. 
This rise is a very singular feature in the aspect of the country, and forcibly 
impresses the spectator with the idea of some great catastrophe in which 
water has been the chief agent. The height is variable, and occasionally 
is as much as thirty feet, sometimes it is sudden or steep ; and it is then 
intersected by ravines, the effect of floods in the rains ; sometimes it is gra- 
dual, and it is then liable to be mistaken for an undulation of the sur- 
face ; sometimes it consists of two banks or steps, and occasionally 
even of three ; a similar step or break in the surface is found to accompany 
the course of each of the rivers after quitting the mountains. In this 
case, it forms the boundary of what is called the khadir^ which as may 
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be understood from what precedes, is a low tract of variable width within 
which the river has its bed. These appearances correspond exactly to 
the banks described as accompanying the rivers in the Doon. 

74. The Terrai may then be considered as a very shallow valley 
parallel to the direction of mountain land, and the khadirs or low lands 
of the rivers, as so many transverse vallies communicating with it. This 
itself is a presumption that the rivers have not formed their khadirs, 
but this is further established by the fact that the khadir is widest in 
the vicinity of the mountains, and diminishes as the river Hows south- 
ward, till at no great distance it disappears altogether. At Bhogpoor 
on the Ganges, the khadir is of great width, yet in the highest floods in 
the rains, the river never rises to its level. At Durra Nuggur, the khadir is 
from five to seven miles in width ; such a valley could never have been 
scooped out by the stream which now flows there. 

75. Tlie Terrai being thus distinguished by a fall or step, is usually 
considered very low in comparison with the low country south of it. 
Such however is not the case, although so strong is the deception in 
looking at tlie face of the country, that few people can be persuaded of 
the truth of the matter. Yet a little reflection would be sufficient, 
without any thing like measurement, to shew that it is a deception. The 
streams which take their rise at the foot of the Bhabur all flow south- 
ward, with banks of nearly equal height, and currents of considerable 
force. And from the Bhabur, which is so high as to be visible to the eye, 
there is no sudden descent to the Terrai, the line of demarcation being 
traceable only from the presence or absence of the springs, or from geo- 
logical considerations connected with the nature of the deposits. 

76. The preceding will, I hope, give some idea of the physical fea- 
tures of the country I have undertaken to examine, without which the 
geological description must be in a great measure unintelligible. The 
two classes of facts are so connected, that it is impossible to separate 
them ; each throws light on the other ; and if we wish to trace those 
general relations which furnish the highest and most interesting 
discussions in this new science, we must begin by taking a clear, as 
well as comprehensive, vi^w of the physical aspect and arrangement of 
the surface. 

77. It is my intention to give in the first place the simple geological 
details as observed, in order that a clear idea may be had of what is ac- 
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tually known, as distinguished from what may be considered matter of 
opinion or inference, subjoining an attempt to combine these details 
into something like a systematic view of the general structure of the 
tract, adding such inferences and illustrations as have occurred to me 
in reconsidering the subject. In the geological details, I shall follow 
out the extent of each rock as yet observed separately, and in the oj^er 
in which they actually occur, beginning with the highest zone, and de- 
scending gradually to the plains. 


Section II. 

GEOLOGICAL DETAILS., 

78. In the zone of the Himmalaya, the only rock which I 4iavc yet 
observed, 1 mean as covering any extent, that is, as constituting a forma- 
tion, is gneiss ; other rocks arc found it is true, hut only in the form of 
veins or beds. Gneiss has been traced from Deao, opposite Muzzoolea 
near Seran in the western corner of the Survey, by Brooang in the valley 
of the Buspa, and thence ascending to the Snowy Pass of the same 
name, leading into the valley of the Pabur. In this line the varying 
level, (5,500 to 15,000 feet,) leaves no doubt of the great thickness, as 
well as lateral extent of this formation. It is not, however, every where 
equally obvious, the coating of debris being often of great thickness and 
covered with luxuriant vegetation. Frequently the only truce of its oc- 
currence consists in large angular blocks lying on the surface or im- 
bedded in the coat of debris. This may perhaps be considered incon- 
clusive evidence of the existence of this rock as a formation, but the 
case admits of no other, and the same difficulty meets us at every 
step in these mounfihins, and as no fragments or any other traces occur, 
or any other rock in this tract, with the exceptions 1 shall presently 
mention, we shall find a difficulty in saying what rock is found below 
the surface, if we find it necessary to deny the existence of gneiss. 

79. This rock is of the most ordinary character in the greatest 
number of instances, consisting of quartz, felspar, and mica, and nearly 
in the usual proportions. It seldom contains any foreign imbedded 
mineral. The felspar is almost always white, seldom grey, and only 
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in one instance of limited occurrence have I observed it of reddish hue. 
The quartz is most commonly white and semi-transparent, occasion- 
ally grey ; the mica is of all shades, varying from silver white to a deep 
brownish black ; some specimens contain both extremes of colour. 

80 . There are three distinct types of structure in this gneiss, two of 
which are well separated, both in appearance and position. The lami- 
nar which is often contorted, the granular,*^ in which the laminar 
structure is often obscure ; and what may be termed the glandular. The 
first two appear to pass into each other, and to be irregularly mixed 
together, but the third preserves a great uniformity of appearance over 
a considerable tract. It has really the laminar structure as strongly 
marked as the first, but it is well distinguished from it by the imbed- 
ded lenticular, or round nodules of felspar which it contains, and which 
give it a most peculiar appearance. The laminae are bent round these 
nodules,* which have a foliated structure, and are sometimes disposed in 
two layers ; the line of junction, which coincides with the axis of the 
nodule being so faint ds only to be perceptible by the varying reflection 
of light from the two parts. There is very little doubt but this line of 
junction coincides with one of the faces of composition of the mineral, 
but I have not yet established this point to my satisfaction. 

81 . The dip of this rock appears involved in some obscurity; along 
this line, at least it presents some anomalies, the explanation of which I 
have yet to learn. This may be, nay doubtless is, partly owing to the 
frequent concealment of the rock beneath the coating of debris, leaving 
us in these cases to form our judgment from the configuration of the 
mountains, with reference to the sides of slope and precipice. Even 
this test sometimes fEuls, either from the great accumulation of debris 
completely modifying the superficial forms of the rock, or perhaps from 
the absence of definitely marked stratification. For even occasionally 
when the rock itself is visible, there occurs doubt as to this point, the 
fissures being so numerous and variable in direction, as to render it 
impossible to pronounce which are, and which are not the lines of stra- 
tification. 

82 . From Deao to Kungos, the dip appears to vary between N. and E., 

31 By this term it is not meant to designate the granitic structure, but on aggrega- 
tion of small grains, in which the difference of the felspar and quartz is often difficult 
to be ascertained. 
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being often N. £., and this on both sides of the Sutlej, the angle of 
inclination being about 30^. One measurement gave N. 70" £. But 
near Nichar, again it appears to be to the West of North, the inclina- 
tion still much the same, or even less than 30". A very remarkable rocky 
precipice occurs opposite this village, traversed by numerous rents and 
fissures, but nothing can be traced like marks of regular stratificati^ ; 
nor can even a line from the neighbouring strata be fancied to connect 
with any of them ; yet from the appearance of the rock, I have not a 
doubt but that it is gneiss. Near Keelba, there is a considerable access 
to the rock, which is a perfect laminar gneiss, yet nothing like the re- 
gularity of stratification is observable in it either, the lines running 
confusedly in every direction. 

83. At Woongtoo bridge, the stratification is also very obscure, and the 
natural divisions of the rock very various in direction, but as the laminar 
structure, which is, or ought to be, discriminative of gneiss is hAre often 
obscure, if not altogether wanting ; the rock by many will perhaps be 
considered a granite. A few miles beyond this Ifridge, with an interval 
of distinctly stratified rock, a similar amorphous mass is seen on the 
right bank of the Sutlej, surmounted by regular strata of gneiss dipping 
S. W., but presenting that mrangement which has obtained the name of 
wedge-shaped strata ; the upper layers approaching more and more to 
the perpendicular position. On this side (the left bank) is a similar 
mass of gneiss, but with an opposite dip, (that is to N. £.), and with the 
same arrangement, the inclination of the lower strata being inconsider- 
able, while the superficial are nearly vertical. This appearance struck 
me very much, coming on me, as it did, after a long and patient examina- 
tion of the Woongtoo rock. 

84. Beyond the irregularly seamed rock noticed as occurring near 
Keelba, we find a perfectly stratified arrangement continuing from a con- 
siderable distance, the dip pretty regularly N. £. and the inclination be- 
tween 20" and 30". This is the glandular type noticed article 8. On turning 
up the Buspa, below the village of Brooang, extensive types of stratifica- 
tion are seen, but with a S. £. dip, and an inclination of about 25". This 
dip continues in the ascent to the Pass as long as any thing like strati- 
fication can be perceived. But in the last 4,000 feet of ascent, the rocks 
again put on the shattered and fissured appearance before described, and 
on the Pass itself, nothing like stratification can be traced, owing to the 
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intricacy of these seams, and the various directions in which they lie. 
But of the identity of the rock there can be no doubt, as I examined it 
along the whole of this line, and collected numerous specimens. It is a 
gneiss of the most perfect type. The Pass is strewed, as might be ex- 
pected from the appearance of this rock, with huge angular blocks. I 
may add, that on the South side, a N. E. dip is again met with, but 
accompanied by a considerable change in grain, and a thinner laminar 
structure. This observation was made at an elevation of about 12,000 
feet above this ; all around, the ridges appeared with the same fissured 
and shattered aspect, wliile the river (Pabur) bed is strewed with frag- 
ments of every size, leaving no doubt that the rock is gneiss. 

85. The only imbedded minerals I have observed in this tract are, 1. 
mica in tabular crystals, but not well defined, nor otherwise of any par- 
ticular value, (near Seran) ; 2. schorl occasionally sparingly dissemina- 
ted in lumall prismatic crystals (near Seran) ; 3. garnets of a lighter 
colour than usual, small and sparingly interspersed, their figure obscure 
if not imperfect; 4. quartz of bluish green color in six-sided prisms, 
occasionally attaining to the size of an inch in diameter, and two 
or three in length. They are found imbedded in a granite vein near 
the village of Keclba. but are with difiiculty separable from the matrix. 
'Ilie quartz which forms the reg^ar ingredient of this granite is of a 

grey colour; 5. it is said that copper and gold were formerly 
obtained at a spot between Yanee and Keclba on the right bank of the 
river, but that the workings have been long abandoned. 

86. Hornblende rock occurs in beds in the neighbourhoods to Sera, 
Tanada, and Kemgos. It rarely consists of the pure mineral, most com- 
monly of a mixture of that and felspar. It is sometimes of a schistose 
structure, sometimes of that which I call the cleavcable. The two types 
appear to pass into each other by imperceptible gradations ; in one case 
only, near Seran, could I perceive any thing like a transition or passage 
of the gneiss into this rock, the change in the other instances being 
sudden, and the contrast marked. These beds are generally of very 
limited extent, seldom more than a few yards, particularly between 
Deas and Suran, in which line they are also numerous. Near Tanda, 
the bed is larger and occupies the whole of the mountain side, forming 
the ascent to the village. A bed of micaceous schist occurs near Seran, 
and one of compact quartz rock, forming a precipice of great mag- 
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nitude. At the confluence of the Btispa, the road lies along the foot 
of this mass, and is strewed with fragments from it. 

87. Granite veins are evidently numerous in the neighbourhood of 

Wongtoo bridge, for among the fragments tliat are met with for several 
miles on each side, we observe a proportion of them to be granite. These 
fragments often present undeniable evidence of their veinous origiyin 
retaining part of the gneiss which formed the wall of the vein, and 
it was this circumstance, combined ninth the low proportion they bear to 
the fragments of the gneiss, that first suggested the idea of their being 
derived from that source. But there can be no doubt on this subject, 
as in the immediate neighbourhood of the bridge, just before descending 
to the river bed, these veins may be seen in great number intersecting 
the gneiss, most commonly in a direction from N. E. to S. W., and again 
in the anomalous rock at the bridge. ^ 

88. The granite of these veins is always of a large grain, and is 
remarkable for the very large proportion of felspar it contains, the 
mica being comparatively deficient. 'Ihe felspar is white and foliated, 
the quartz of a light grey, the mica generally brown. No difference of 
composition is observable between the middle and the sides of the veins, 
nor any change in the gnfiss in its neighbourliood. The breadth is 
very various, and equally so the extent. The former is from a few inch- 
es to several hundred feet. They occasionally divide, but they eannot 
be said to ramify, at least not in a remarkable manner. 

89. The rock which occurs at the bridge, and which contains the 
largest of these veins, is something of an anomalous nature, and might 
be adduced as an instance of that transition between gneiss and granite, 
which has been so often observed. Some specimens would certainly be 
considered to belong to the former title, while others might be chosen, 
which would as certainly be referred to the latter. It has, however, in 
mineralogical aspect, a strong resemblance to the more well-defined gneiss 
in its neighbourhood, while it has none whatever to the granite veins. I 
may add, that its occasional want of a distinctly laminar structure, and 
the indistinctness of its stratification, are the only obstacle to its being 
considered identical with the surrounding accurately defined gneiss 

32 It has been usual to call anomalous rocks of this description granitic gneiss, but 
the mere giving it a name affords no new information, nor in any way settles the doubt 
as to which type of rocks it should be geologically referred. 



xlvi Report of the Mineralogical Survey [No. 126*. 

However this may be, 1 ought to notice that it is of limited extent in 
this direction, certainly not exceeding a square of 500 yards. 

90. The band of gneiss thus traced out from a recent visit, may have 
its limits increased by a reference to notes made in a former journey. The 
j)urticulars will not be so minute, and specially the dip and inclination 
are wanting, as an examination of the rocks was then a secondary object, 
and the subject not so familiar. But they will be sufficient to establish 
the great extent of the gneiss formation, and I ought to add, that of the 
few particulars 1 am to mention, there can be no doubt ; as I made an 
ample collection of specimens which 1 afterwards examined at my leisure, 
with the opportunity of consulting those who were well acquainted 
with the subject. 

91. On the Gonass Pass, five and half miles cast of the Brooang Pass, 
(Art. 84,) and elevated 15,516 feet above the sea, the rock is a small 
grained, dark coloured gneiss, with the lamina rather indistinct, and often 
breaking with a conchoidal fracture. The dark colour is owing to the 
mica, which is black. JThe ingredients are most intimately mixed, and 
scarcely to be discriminated by the unassisted eye. In the descent thence 
to the bed of the Buspa, (about 9,000 feet,) the rock is seldom visible, but 
at Singlo (9,178), and thence in the ascent & the HarungPass (14,500), 
the rock is gneiss. At Mibar (9,698), the same rock prevails, and indeed 
as far as Pooaree on the Sutlej, between Pooaree and Poorboonnee, a 
crumbly white granite is met with, the type of which, as far as my 
memory can guide me, is to be found in other parts of these mountains, 
and will be described further on (Art. 264). From a recent examination 
between Poorboonnee and Reeba, masses or beds occur, but of limited 
extent, of a rock, consisting almost wholly of felspar, generally in a 
state of decomposition. It is probably a granite. From Reba to 
Rispa is again well-defined gneiss, which on the ascent above Moorung, 
is exchanged for clay slate. The clay slate continues by Nissung 
to very near Dabbling. Just above Dabbling, a mass of granite oc- 
curs, the true relation of which 1 cannot attempt to give at this 
distance of |ime. From Dabbling to Shipkee gneiss prevails, the Iftminm 
and even strata frequently very much contorted, particularly at a pre- 
cipice in the river bed between Doubling and Namja. Between Namja 
and Shipkee* it is imperfectly laminar, has a small grain, and is of 
a bluish grey colour. Beyond Shipkee, that is east of it, as far as it 
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could be judged of by contour, the mountains would appear to be clay 
slate. 

92. To the north of Shipkee, between the Sutlej and the Speetee 
rivers, is gneiss, with some patches of granite, but whether veins or beds, 
must be left for determination on a future visit. This gneiss continues 
again by Nako to Shalkur, beyond which it is succeeded in the i^igh- 
bourhood of Soomra and Laree by clay slate. We have thus traced gneiss 
very nearly to the confines of our possessions. In returning down the 
right bank of the river, we find it equally prevalent, the whole way from 
Shalkur to Woongtoo, with the following inconsiderable exceptions ; lime- 
stone occurs in the bed of the Yoollung, which joins tlie Sutlej near 
Leoo, and again on the Hungrung Pass, (14,000 feet.) Whether these 
masses are connected, or form two distinct beds, must be left for future 
decision. Granite is found in the neighboured of Rarung, Mcero, and 
Rogee : with these exceptions, and perhaps an occasional beJ of mica 
slate and quartz rock, tiie whole of this line is gneiss. 

93. The preceding account of the rocks of Itiis tract, derived from 
recollection, agrees in the main with one published in the first volume 
of the Geological Transactions, new series, drawn up by Mr. Colebroke, 
from specimens forwarded Sy Captain Gerard, who also traversed that 
route. The chief difference is in my assignment of gneiss as the rock 
formation, giving to all the others, with the exception perhaps of the clay 
slate near Mooning, the subordinate character of beds or vcins.^^ 1 may 
here add two other observations from that paper, which arc not to be 
found in my notes, but are of importance. The dip is noticed at Pooaree 
as being £., and the angle of inclination 25*’ to 30^. The other is a 
notice of the rock found on the Shatool Pass, about five miles west 
of the Borunda Pass, and elevated 15,000 feet, which is stated to be 
gneiss. 

94. We may now move eastward, and we shall find at the source of the 
Tonse (12,800 feet) gneiss again, of a dark grey colour, fine grain, and 
conchoidal fracture. This gneiss contains so large a proportion of 

33 It will be readily understood, that a series of specimens collected by a person 
not cooversant with geological enquiry, whose attention too was strongly occupied 
by another subject, may well fail to exhibit the relative extent of each rock ; such 
a collection can give us no assistance in discriminating insulated beds from alter- 
nating formations, or cither of these from veins. 
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(juartz, and is so hard, as to afford sparks; at Jumnootree, also the prevail- 
ing masses are gneiss ; quartz rock also occurs, but in subordinate quan- 
tity. From Jumnootree,** a route passes in the bed of the Bhaghecrettec 
at Sookee, reaching in two intances an elevation of about 15,000 feet 
(Bamsoora and Chaigu Pass.) The whole of this line is gneiss. From 
Sookee again, in the upper part of the course of the Bhageerettee, we 
met with scarcely any other rock ; granite I have only seen in fragments. 
The snowy peaks at the head of this river arc distinctly stratified, and 
have all the appearance of the neighbouring accessible gneiss. In the 
Jahnuvi, gneiss continues to Neeling, where it is succeeded eastward by 
clay slate. The valley of the Chor (thief) river, which is a feeder of the 
Jahnuvi, and springs fi'om that point in which the Buspa also originates, 
but with an opposite course, ajjpeors to be also formed of this rock. 

95. We have now reached the Kalee, (branch of the Aluknunda), 
and hertf the recent examination of this tract equally established the pre- 
valence of gneiss, from Ookec Muth Joola (rope bridge) to Kedurnauth, 
the source of the river.* In this gneiss the mica is often black, and the 
quartz glassy, and in one solitary instance if 1 am not mistaken, it admits 
of hornblende as an ingredient in addition to the other three more usual 
ones. The most marked varieties in structure or mineralogical aspect are 
the following ; Near Nalaputtun, the laminm are undulated, tlic quan- 
tity of felspar diminishes, and I think it passes into a micaceous schist 
at length by the almost total loss of this mineral ; beyond Mykunda, 
numerous fragments occur of the glandular type before described, and 
which is afterwards seen in Litee, in an immense precipice forming a 
beautiful natural section at the foot of the descent to Jilmilputtan. 
Some of the nodules have even a rounded appearance, similar to that of 
rolled pebbles; hornblende occurs in addition to the usual ingredients in 
specimens obtained between Mykunda and Ukrot Kothee. This rock 
is also remarkable for containing a peculiar mineral^ which I shall pre- 
sently have occasion to describe more particularly. Near Ukrot Kothie, 
it has all the aspect of quartz rock, exhibiting, what may be called, a 
transition into that congenerous formation. It gradually loses its mica, 
and appears at last to be a mere mixture of quartz and felspar, the frac- 
ture conchpidal and laminar, structure very obscure. Beyond Gowree 

34 Mr. Fraser, who traversed this route, gives the same account of the rocks, and 
particularly dwells on the stratified aspect of the lofty peaks. 
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Koond, occurs a type in which the nodules of felspar assume a lenti- 
cular shape. The ground being a dark grey, and this mineral of a 
snowy whiteness, makes it occasionally a very beautiful rock. Beyond 
Bhyro Ghate, the rock is scarcely accessible in situ, but the angular 
fragments, which are very numerous, are sufficiently indicative of its 
nature, and prove that the surrounding peaks and ridges are chiefly, 
if not wholly, gneiss. And the correspondence of appearance between 
the nearer ridges, which have evidently furnished these fragments, and 
the great Soommero or Kedumauth peak attest the fact that here also, 
as at the head of the Ganges, this rock attains an elevation of nearly 
23,000 feet. 

96. The dip of this rock is more regular within this tract than in the 
neighbourhood of the Sutlej. In the bed of the river below Ookeemauth, 
near the Joola, it was observed to be from 8**^ to 20** N. E., while 
the inclination was 30**. Between Mykunda and Bhet, the^dip was 
found to be twenty-five to forty-five N. W., and a little beyond this, due 
North. Beyond Mykunda again, it was observed 50** N. £. Beyond 
Borosa, it is also £. of N. ; but the strata have a secondary set of divi- 
sions which are at right angles to the former, and consequently dip in 
the opposite direction. THe first set have but little inclination. The 
latter are nearly perpendicular. This is an appearance often met with, 
and it is sometimes difficult to say, which are and which are not the 
stratiform divisions. Those have been generally adopted which corres- 
pond to the general run of the neighbouring strata. At the fine section 
near Jilmilputtun, the strata which are from four to ten feet in thick- 
ness, dip 10** N. £., at an inclination of 30**. After crossing the river, 
the dip is 30** N. £., the inclination the same. 

97. The only beds observed are one of micaceous schist nearNalaput- 
tun, — ^if this be not indeed a gneiss with less felspar than usual, and an 
instance of that oscillation which is observed between rocks so nearly 
allied in origin and structure as these two } It is remarkable for con- 
taining the largest garnets (common) I have seen in these moimtains. 
Their figure is however irregular. The specific gravity I determined to 
be about 3.8. This is rather higher than the determination hitherto 
made, but I think it must be evident to any one, who will examine the 
uninterrupted series of gravities between common and precious garnets, 

and will also consider the variations in the analysis, that the former is 

n 
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merely a more or less impure specimeu of the latter. The degree of 
impurity may be estimated from the specific gravity. 

98. Between Bhet and Mykunda, also, occurs a bed of micaceous 
schist under much the same circumstances as at Nalaputtun, that is 
to say, containing felspar in small quantity ; the contact with the well- 
defined gneiss not being visible, so as to allow it to be ascertained 
whether it be a bed or a mere modification of the more general rock. 
Beds of hornblende rock are very common, but always of limited extent; 
as before observed, they seldom consist of the pure mineral, almost 
always of a mixture of that and felspar. Occasionally this rock, by 
the decomposition of the hornblende and oxidation of the iron it con- 
tains, acquires a rusty colour, and an earthy composition. In this case it 
is soft, and partially disintegrated. And a mass of a similarly disin- 
tegrated rock, but of a yellowish grey colour, is found in its vicinity. It 
is probaibly a decomposing gneiss. A rock something similar occurs 
again in the ascent to Gunness Ghata from Jilmilputtim. The composi- 
tion is arenaceous, consmting of quartzose particles in a white earthy basis. 
This is also probably a gneiss, though from the absence of every thing 
like the stratified structure, 1 am more inclined to consider it a granite. 
But the name is of little moment ; whether gneiss or granite, it is of 
limited extent, and being such as I have described, is surrounded on 
every side by gneiss. It does not contain mica. 

99. No granite veins, unless the preceding can be considered one, 
were any where to be observed. But fragments of great variety, size 
and beauty may be seen in the small valley at the head of the river near 
which the temple of Kedumauth stands ; all these consist in great pro- 
portion of felspar, containing very little quartz, and much less mica; 
some want the mica altogether, some the quartz. The felspar is 
always white or grey, in the former case perfectly opaque, in the 
latter translucent. The quartz is generally grey, tiie mica sometimes 
a deep black. Those compounds which consist of the translucent 
variety of felspar and black mica without any quartz, are extremely 
beautiful, and could this rock be obtained in any quantity, it would 
pay for its transport. But the small quantity in which each type 
occurs, is equally remarkable with the great variety of them, and their 
total dissimilarity to the granites found in more southern localities. 
They are aU angular, appear to be of recent fracture, and with those 
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met with near Wongtoo, (Art. 87,) doubtless portions of veins, as in 
many the same circumstance may be observed which was observed 
there, the adherence of part of the containing rock to one of the sides of 
the vein. This is always gneiss. 

100. In the bed of the Mundaknee, or Kalee as it is more usually 
called, below Ookeemauth, many very large rounded blocks are scattered 
about, of a granite very much resembling the anomalous xotf. at 
Wongtoo bridge; it contains angular nodules of a crystalline felspar 
imbedded in a granite paste. This felspar is here of the glassy variety, 
and it is the only example of the mineral I have ever found. These 
blocks have a smooth surface, unlike the rough and granular appearance 
left by the phenomenon of desquamation to which granite is subject, 
and to which so many granite boulders owe their origin. If these 
boulders have been also formed by this cause, it is equally certain that 
they have undergone also the attrition, which alone could have smoothed 
their surfaces to the degree observed. 

101. The only imbedded mineral of any interest in this quarter, is 
one occurring in small amorphous gredns. It is of a bluish grey colour, 
translucent, a vitreous lustre, and uneven fracture. It is very easily 
frangible, hardness 5.5 : ii.O. The composition is impalpable. The 
quantity 1 was able to procure was so small, that I do not lay much 
stress on the determination of its specific gravity which appeared to 
be 2.3. It is certainly not under 2.2, nor more than 2.4. Before 
the blowpipe it is infusible, but decrepitates. It is not affected by acids. 
This character does not agree with any mineral yet described, yet I 
should wish to obtain it in greater quantity, and subject it to a more 
leisurely examination before I pronounce it new, in all but geological 
situation and infiisibility. Before the blowpipe, it comes very near the 
species, empyrodox quartz.* 

102. Some of J;he fragments of gneiss found at Kedumauth, contain 
kyanite in flat prisms, from half an inch to an inch in length, and about 
one-twentieth to one-third of an inch in breadth. Cinnamon stone in 
grains is also to be found in them. The granite fragments abound in 
schorl, under its common figure of three-sided prisms,* the lateral angles 
replaced, terminated by obtuse triliedral summits. The largest 1 ob- 
served, was about an inch in length and half an inch in diameter, but the 
small crystals are always best defined. Hyacinth is more rare, and the 

* MSS. 
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crystals, which are quadrangular prisms, terminated by quadrilateral 
pyramids set on the angles are very small, not more than one-twentieth 
of an inch in their largest dimensions. Carbonate of Hme, (calcareous 
spar,) was observed only in one specimen. 

103. In tracing this formation of gneiss eastward, we find it accom- 
pany us from the bridge under Ookeemauth, by Krokee and Oosaree, in 
the ascent to the Toongnath Pass, (10,000 feet.) Near Krokee, it 
contains the bluish grey grains described. Art. 101. At Oosaree it is 
chloritic, the mica having given way to this mineral. The quartz is 
rather in greater abundance than usual, which renders it rather a hard 
stone, and as the laminss are very much undulated in the south wall, and 
the rock splits readily into masses of the required thickness, it is found 
valuable as a mill-stone, and is much sought after on the Pass. Well- 
characterised gneiss, of a small grain, and marked schistose structure, 
occurs. -The dip was observed to be N. 20® E. It was particularly 
obvious in the arrangement of the mountain slopes and precipices. Fig.* 
will give some idea of this appearance. 

104. Beds of hornblende schist, as usual, are met with, sometimes in 
a state of decomposition, (between Krokee and Oosaree), sometimes per- 
sistent (on the Pass), but in a very small qu&tity. It is here succeeded 
laterally by clorite schist, which also occupies, a very small space, 
some very large masses of quartz rock are observed, which have evi- 
dently been derived from the lofty crest that crowns this Pass to the 
north. A small strip of granite of a middling grain and ordinary aspect, 
occupies the eastern edge of the Pass, and is I think, part of a vein. In 
the descent in the Pass no rock is seen in ritu, but the fragments are all 
gneiss, and one type in particular is singularly beautiful, having thin 
prisms of kyanite dispersed through it in great abundance, thus giving it 
something of a poxphyritic aspect. 

105. The next locality , within the elevated zone where gneiss has 
been traced, is at Dampa on the Oooree river. It was there observed 
under two types, interstratified with one another. The one a Hght grey, 
having much the appearance of quartz rock, the other darker coloured 
and larger grained, resembling the rock near Zanee on the Sutlej and 

* The iigurei referred to here and other parts of this report are wanting, for the 
same reason that has interfered with the preparation of the sections. They will be 
forwarded hereafter.— MSS. 
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Jilmilputtun on the Mundaknee. The two types are interstratified. 
The dip is very regularly N., a little E., and the strata are occasionally 
curved amongst the fragments, besides gneiss which constitutes the ma- 
jor part. Quartz rock was observed, and a few spots of hornblende rock, 
but none of granite. 

106. From this point in the ascent to the village of Sacen, gneiss is 
the only rock observable. Thence descending to the Nullah, and/as- 
cending to the Pass called Chabinna-ka-Doora, elevated 9,000 feet, the 
same rock continues, and in the whole line of so ordinary a type, and pre- 
senting BO little new or anomalous, as to afford no room for descrip, 
tion or remark. It yet accompanies us onward round the head of the 
Soorung glen to the Pass of Rooroo Dhooroo, elevated 10,000 feet ; the 
line of route then descends to a NuUah, (elevation 6,000 feet). Gneiss the 
whole way. It ascends and descends, passing roun^ the head of a valley, 
and finally crossing Sere Soongur Khan, a Pass elevated 10,000 feet, 
descends by Naneik into the bed of the Ramgunga, having yielded 
no rock but gneiss in all that line, not even a solitary bed. 1 ought 
however to notice that in a very great proportion of this distance the 
coat of debris is of an enormous thickness, and covered by a most 
luxuriant vegetation. In themed of the Ramgunga, the dip was observed 
N. 5® W., the inclination being 15®. There were however two other 
sets of divisions, but not equally strongly marked. 

107. The preceding comprehend the most northern observations of 
the extent of this rock. I shall now follow out its southern boundary, 
which as it presents some anomalies and irregularides, I have chosen to 
separate from the previous detail in order to avoid confusion, and to 
present in a clearer light the fact of the great lateral extent of this 
formation. 1 have not the least doubt, that a greater field of observation 
will establish the general prevalence of gneiss over the whole of what I 
have called the zone of the Himmalaya. It is true that this is mere 
opinion, but it is the opinion of one who has considered the outlines 
of the mountains with reference to their geological structure, and who 
may be said to have viewed the whole of it at greater or less dis- 
tances. 

108. I shall, as before, begin with the western parts, taking up my 
account at Deas on the Sutlej where, as 1 mentioned, gneiss occurs of a 
well characterised type. In the bed of the Nullah, between Deaoo and 
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Muzzooleea, may be seen a bed of chloritic schist. Dipping conform- 
ably with the gneiss it oscillates on one side towards talcose schist, on 
the other towards chloritic gneiss. The latter change is seen where 
it comes into contrast with the gneiss. This intermediate rock, as 
it may be called, is much intersected by veins of scaly chlorite in which 
quartz is also interspersed. The veins are very tortuous, and the quartz 
always follows the course of the chlorite. In the ascent to the 
Kutedoma Pass, just below the village of Dama, gneiss was observed, 
but of limited extent, and no other rock was visible. 

109. Between this Pass and Putenoo 1 find no notice of the rock, 
owing 1 suppose to thick debris below Putenoo. In the route leading 
down that glen, one of the feeders of the Nowgree (to Roon on the 
latter river) chloritic and talcose schists arc the only rocks observed, 
these rocks frequently contain quartz. The dip Is generally north. 
Tlie contact of the gneiss with the new rocks could not be discovered. 
In the bed of the Nowgree occurs an anomalous variety of talcose 
schist, or perhaps rat]jier quartz rock. It is a mixture of silvery talc 
and quartz, but is not schistose, having more the amor|>hou3 aspect 
of granite. It contains, disseminated in grains, a mineral with the lustre 
of quartz, semi-transparent, varying in colsur from a bluish white to an 
indigo blue. It does not appear to have any cleavage. The quantity 
was too small to determine the specific gravity. It is infusible per se. 
With soda it forms a clear glass. This rock has been meet within 
very distant localities, and will be often referred to. At this place it is 
intersected by patches or veins of chlorite. 

110. In the ascent from the Nowgree, fragments of a subschistose 
rock, of a greenish colour, may be seen, containing probably hornblende, 
besides chlorite ; still higher on the pass above Birsoot, straight laminar 
chlorite schist prevails. In descending to the stream below Ketoo, the 
same rock continues, but having a fibrous structure; it contains nodules of 
quartz, and the chlorite is always observed to be bent roimd them. The 
dip was found here to be S. E. In the bed of the stream blocks of gneiss 
are seen, but no occurrence of it in situ. Chlorite schist continues to the 
foot of the ascent leading to the village of Koolior, when it is exchanged 
for a grey fibrous argillaceous schist, irregularly deavable with a scaly 
granular fracture. The dip here was also found to be S. £. Probably 
this latter is in reality but a variety of chloritic schist. As long how- 
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ever as the green colour is made the discriminative character of chlorite, 
descriptive geology must notice it as a change. 

111. This latter rock continues in the ascent beyond Teda, assuming 
latterly a magnesian character, and containing veins of quartz. The 
transition between magnesian clay slate, and talc slate with which chlo- 
rite slate is associated, is so common, as to render the above conjecture 
probable ; masses of a rock which might be called quartz rock are tjfen 
met with. It is of a fine granular composition and slaty structure ; a little 
higher an enormous precipice occurs formed of the projecting ends of 
the strata, and facing the north. This rock is a gneiss of a grey colour, 
fine granular composition, and perfect schistose structure, and the dip, it 
would appear from the above, must be South on the Sulan Pass ; again 
the rock is gneiss, but no observation of the dip could be made. 

112. In the descent from this Pass to the village of Koomoo, so thick 
is the coat of debris, that not a single example of the rock js to be 
detected excepting fragments. These arc ^eiss ; but from Koomoo 
the rock is finely exposed, particularly in the bq^ of the stream which 
leads from the bridge below Koomoo to the foot of the Pass above 
Surmal, and which here separates the Sutlej basin from that of the 
Jumna. This stream runs%n a narrow gorge with high perpendicular 
walls on each side, formed of the projecting ends of the strata. 
These are observed on each side to correspond perfectly, not only as 
to the seams and directions of the strata, but also in the mineralogical 
character of the rock. This rock is an ordinary gneiss of a grey colour, 
and marked schistose character, the strata are sometimes five feet thick, 
and between them is a distinct separation or fissure; sometimes they are 
not more than six inches thick, and these changes occur within a very 
short distance, the dip is regularly S. 40^ to 50*^ £. The inclination 
15* to 25®. 

113. In the neighbourhood of the Surmal village, gneiss is still found, 
occasionally, however, almost losing its felspar and consequently oscil- 
lating towards micaceous schist or quartz rock. The route from this 
village to Kuatar, at the head of the Nocor glen, leads along the high 
ridge which separates the basins of the Sutlej and of the Jumna. 
This ridge has an elevation in this quarter of from 7000 to 11,000 feet ; 
some parts are above the limit of forest. It rises rapidly as it continues 
upwards, and is seen to be crowned with snow-bearing peaks at but a 
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short distance from the Pass above Surmal. It is generally covered 
with an enormous coat of debris and of peat, but the rock is. visible 
in more than one place. It is gneiss, occasionally small granular, oc- 
casionally with bent laminae, and resembling the passage into micaceous 
schist. The dip is as often S. £. as N. £., nor did there appear to me 
any clue by which 1 could trace the connection of their opposite dips, 
which are many times repeated even in a very short distance. Beds of 
hornblende rock are frequent; this rock is. very often quite amorphous, 
and has but little of any appearance of a schistose structure. It occa- 
sionally contains mica and even quartz, as well as felspar, and may thus 
be said to be identical in composition with the syenites, but it never loses 
the characteristic appearance of hornblende rock, and the above minerals 
are always in small quantity. 

1 14. In the descent from the Kedrolo Pass to Kutar, the gneiss is lat- 
terly fojind to lose its felspar, and in the neighbourhood of that village 
it is an ordinary well-defined micaceous schist. From hence this latter 
rock continues in the b^d of the Nocor river, lying at so low an angle that 
it is difficult to observe the dip or direction. I should have observed that 
the outline of the great ridge and its ramifying branches, from which the 
Kedrola Pass forms the descent, is peculiar It is sharp and serrated, 
while that of the mountains east of Kutar, and even the branches of the 
former, as they fall in the scale of elevation, are observed to assume 
smooth rounded outlines, with scarcely any sharp peaks or breaches. 
But if the smooth ridge is seen to rise to any thing like the elevation of 
the serrated ridges, it also becomes serrated like them, while again on 
sinking, it takes the rounded form. This fact, combined with the low 
degree of inclination which the strata bear, would seem to justify in in- 
ferring the superposition of gneiss on micaceous schist, nor is there 
any thing so unusual in the fact, however contrary to a once generally 
received system, to occasion any hesitation in admitting the truth of it. 

115. In the bed of the Nowr river, besides fragments of the mica 
slate, the rock in situ many large blocks are seen of gneiss of a type 
which I did not observe any where in this quarter in situ. Judging how- 
ever from the connections of this rock in other places, I would infer that 
it must also be in abundance here, forming most probably those serrated 
crests which crown the mica slate ridges. This rock may be called 
a porphyritic gneiss. It is composed of rather a middling grained 
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paste, in which I believe the three Ingredients are found, and in this 
paste are included angular nodules of crystalline felspar; this arrange- 
ment gives a very beautiful appearance to the rock when polished. It 
is the same rock which has been noticed in the river Kalcc below Ookec- 
muth, and also at Wangtoo bridge. It appears very often to form the 
transition between granite and gneiss. j 

116. Hie micaceous schist continues to the village of Kohaen, situated 
below the foot of the Tekkar, but every where covered by a thick coat of 
debris. In the nullah the tendency of the dip was, if any thing, East ; but 
here it was observed to be South-west. Below the village, a small stream 
joins the Nowr river. In the bed of this river, micaceous schist is still ob- 
servable, but on crossing the river on the ascent to the village of Surmal, 
gneiss is seen resting on it. Tlie dip of both rocks North-east, and the 
inclination very little. The mica slate has here a greenish colour, but it is 
not chloritic. The relations between micaceous and chloritic schist do 
not warrant, I think, our extending the latter title to those rocks of the 
former class, which have merely a greenish tinge. The lines of chlo- 
ritic schists are rather connected with the talcose schists, a connection 
perfectly agreeable to our views of system, since it has been well estab- 
lished that the two minerals, talc and chlorite, are but varieties of the 
same species, (the prismatic talc mica of Professor Mohs.) 

117. From Saraut to Seel, the route passes along the eastern declivi- 
ty of the ridge which separates the Nowr glen from the valley of the 
Girree and its feeders. This ridge is every where of the rounded and 
swelling form which was mentioned as indicating micaceous schist, 
accordingly it is the only rock observed. It is frequently of an arenace- 
ous composition, and strongly resembling some varieties of micaceous 
sandstone, lliis type occurs near the rillage of Kulgaon, occasionally it 
is of an earthy aspect, loses its schistose structure, and becomes fissured 
in every direction. This type projects through the surface in amorj)hous 
masses ; it very probably contains felspar, though the grain is too small 
to detect it by any occular examination. I incline to consider it as in 
reality a small grained decomposing granite, but further examination of 
its relations to the surrounding rocks arc necessary to enable me to 
pronounce decisively. 

118. From Seel to Deolara, the residence of the llance of Torbut, the 
route turns up the valley watered by the stream which joins the Pubbar 



Iviii Report of the Mineralogical Survey [No. 126*. 

river, opposite to Raeen^rh, In all this line, mica slate is the only rock 
occurring in situ. The dip was observed to he N. W., inclination 
1,5®. Several very large fragments of gneiss may be seen near the 
village of Torbut ; one which I noted, had the dimensions of 50 feet by 
20 by 10. Whence these have come is not so obvious, for the crests of 
the range do not bear the serrated outline which is here discriminative 
of gneiss. Near the Deolora, the type consists almost wholly of mica, 
very tender, and of a yellowish brown colour.* It contains numerous 
veins of quartz, as this type always does. The new road which has 
been cut by order of Major Kennedy passes through it, and is covered 
deep by the highly comminuted debris of this rock, the lightest imd 
moat transportaWc sand that is formed. The annoyance to the tra- 
veller’s eyes in a light breeze is not to be described, while the sun 
strongly reflected from the lamina of the rock, occasions a glare which 
is almost as irritating to the eyes, as the subtile powder which is every 
instant blown into them. 

119. At Seel, the fock is of the arenaceous type, and it contains, 
disseminated in great abundance, octahedral iron ore in small grains 
and imperfectly formed crystals. This mineral has a specific gravity 
of 4.81 ; but as tliere are some impuriti^ in the specimen I tried, 
it is probable this determination is too low. The limits of octalic- 
dral iron ore are 4.8, 5.2, while those of axotomous iron ore, which 
it in some respects resembles, are 4.4, 4.8. But it is very probable 
tliat the true limits of the octahedral species, (magnetic iron ore,) do 
not descend below 5.0, for all the massive or larger crystallised speci- 
mens exceed this determination, and that the magnetic iron sand will 
form a distinct species between the axotomous, (titanic iron,) and the 
octahedral. 

120. The abundance in which these grains are found, may be judged 
of by the specific gravity of some of the specimens of the micaceous 
schist in which they are disseminated. This was found to be 3.45. 
Taking 2.76 as the specific gravity of pure micaceous schist, and 4.8 
that of the iron, it may be easily demonstrated that the latter constitut- 
ed by bulk one-third of the rock, or by weight very nearly one-half. 

121. In ascending from Deohea to the Pass of Chount KaguUa, lead- 
ing into Poondur, micaceous schist alone is observable, but in general in 
the coating of debris thick fragments of gneiss occur, and it is probable 



1842.] of the Himmalaya Mountains, lix 

that the summits of this range are composed of this rock. On the Pass, 
micaceous schist is the rock ; but it approaches in character to gneiss, 
containing 1 think felspar, though in small quantity. On the other side 
of the Pass, however, just at the edge of the steep descent, gneiss occurs 
in strata very nearly horizontal, the dip being if any thing North-west. 
This place, which is at the head of the glen in which is situated the vil- 
lage of Mcemooa, presents some very romantic scenery. Immense preci- 
pices are formed of the columnar masses of gneiss, which here and there 
stand out from the general rock, and raise their gigantic heights far 
above the green knolls and patches of debris, enamelled with a thousand 
flowers that fill up the bottom of the glen. The crests of the surrounding 
ridges in which the gneiss is gradually lost being concealed by the 
luxuriant vegetation, are again crowned with noble forests, in which the 
yew, the horse chesnut, the oak, pine, and sycamore arc all conspicuous. 
At every step the traveller disturbs the Moonal, (Phasianus Imjiejanus,) 
which with its shrill disagreeable cry forms the only interruption 
to the silence and solitude of the scene. It was a beautiful morning 
in May when I ascended it. The thermometer was only 50®, while 
in many of the secluded nooks, the springs were frozen. It is in 
scenes like these, and in fUch temperatures, that the cx[)lorer finds 
some recompense for the heat, and toil, and dust of less favored 
situations. 

1 22. Descending into this glen, the gneiss is perceived to have con- 
siderable extent, and the valley for a still further distance, is strewed 
with huge blocks of this rock. At the precqnces above described, a 
brownish tender micaceous schist may be seen resting on it; lower 
down in the bed of the nullah below the village of Mummora, the 
gneiss is finally exchanged for that rock, which here again appears 
to underlie it. It may be seen to form by the broken ends of the 
strata, correspondiflg layers on each side of the narrow water-course 
which it bounds, the two sides agreeing in mineralogical character, in 
inclination and thickness of strata so closely, that it scarcely requires an 
effort of imagination to fill up the very narrow chasms, or to join those 
masses which have evidently been once continuous. The micaceous 
schist continues in the high ridge on which the village of Pooree is 
situated, and for a few miles beyond it, when it is finally lost through 
the junction of the new rock, or is concealed by debris. 



lx Report of the Mineralogical Survey [No. 126*. 

123. 1 have now traced the gneiss to its southern boundary in this 
direction, and have, in order at once to notice all the different patches 
of it that occur, encroached on the limits of the micaceous schist, the 
next rock in the order of description. But no arrangement of these 
observations can be entirely regular while nature herself so often pre- 
sents us with irregularities, or at least what appear such in our imper- 
fect systems. In fact the inconvenience is more imaginary than real, 
for in following out the extent of the next rock, the preceding details 
wiU be referred to as filling up port of the outline. No gneiss is found 
south of the point where the preceding description terminates. 

124. It is necessary now to return to the route by the Borund Pass, 
in which gneiss was traced as far as the place of encampment in the 
Pubbur valley, about 10 miles above Janglag. The upper part of this 
valley, 1 should notice, is of great width, the left bank is steep and 
precipitf us, consisting chiefly of bare rock, the river flowing at its foot. 
The right bank is an easy slope covered with a thick coat of peat, in 
which spring up at ^his season various European flowers, such as 
ranunculus, anemone, potentilla, iris, with many others that appeared 
new to me. Tracts of this nature afford the very finest pasturage 
during four or five months of the year. Very little rock is visible, only 
occasionally in the lateral glens, where the torrents from the snow have 
gradually made their way through this enormous mass of vegetable 
debris, and thus exposed it to view, or where a peak split by the expan- 
sive powers of the frost tumbles from its lofty base into the valley 
beneath, and scatters wide its fragments of every size. One such slip 
of very great extent may be seen on the road to Junglag, and of this 
oil the fragments are gneiss ; some pieces would afford hand specimens 
that might pass for granite, but viewing it in the large and almost 
innumerable blocks that lie here, the rock is readily pronounced a 
gneiss. 

125. Descending from Junglag to the confluence of the two piinci- 
])al branches of the Pubbur, we find only gneiss. A fine section is 
exposed on the left bank of the eastern branch. It lies in distinct and 
well marked strata, from 5 to 8 feet thick, dipping to the S. E. The 
route continues along to the right bank of the united stream now 
swelled to a river, 40 feet wide and 5 feet deep. The coating of debris 
is of great thickness, but another section of the strata may be seen in 
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the bed of a small nullah that falls in from the west. The roek is 
gneiss, the inclination is small, and the dip obscure. 

126. Hence, ascending and passing by the villages Dewtee and 

Sustwar, gneiss is still found projecting in many large masses; the 
mountain side being more steep, and consequently having less debris 
lying on it, no good observation of the dip was obtainable. Gneiss still 
continues up the lateral glen in which Kutsar is situated, and tnehce 
descending to Tikkaree near the latter place, fragments were observed 
of a dark blue colour and small grain, and in the eagerness to change 
the sameness of constantly recurring gneiss for some novelty, were 
supposed at first to be so, but the first stroke of the hammer corrected 
the mistake, and shewed it to be gneiss ; a little luilike, however, the 
ordinary types of that rock. In the bed of the Kutsar glen, blocks of 
the porphyritic gneiss before described were olperved, some of which 
had all the characters of a gneiss. • 

127. From Tikkaree to Senowlee, a distance of nearly 16 miles, the 
route is in the bed of the river, and in all thw line there is but one 
instance of the rock in situ being exposed: It is a fine grained grey 
gneiss. In the bed of the river, frs^ments of all sizes arc seen, but they 
consist almost exclusively *of gneiss and quartz rock, some few of 
hornblende rock, and a very few of granite. The river bed is often 
wide, and in these cases is accompanied by a bunk or fiat of some 
extent, consisting of rounded stones. This bank is often 30 feet high, 
not less than half a mile in length, and 200 yards perhaps in width. 
These level spots are all cultivated, and it would api)car, that they are 
particularly fitted to the culture of the poppy, which is carried on in 
this valley and its ramifications with great success. 

128. This was the first instance of these beds observed in descending 
from the source of the river. Near Massoolea, where there is much level 
ground, occurs an*immcnse accumulation ; a lateral torrent which cuts 
through it to join the Pubbur, shews at once its enormous thickness 
and its composition ; stones of every size, from 2 feet diameter to the 
smallest pebbles, all perfectly rounded, imbedded in gravel and sand ; 
most of them are quartz rock, perhaps two>thirds of the whole, the 
other third consists of gneiss and hornblende rock, with a few of 
granite, lliese beds are so far different from the open level spots 
found in the upper part of the river vallies, in as much as their surface 



Ixii 


Report of the Mineralogical Survey 


[No. 126*. 


is perfectly flat, while that of the others is rather undulating and 
irregular. The latter too are composed almost wholly of angular 
local debris, covered with a thick deposit of peat, while these, as already 
described, consist entirely of rounded fragments which project often 
at the surface. 

129. From Sinowlee the road ascends one of the ramifications of the 
Chag Sheel ridge. At the commencement of the ascent, micaceous schist 
is found of a dark blue colour, and splitting into very thin straight laminm. 
It is much stained with oxyde of iron. Gneiss succeeds to this rock, 
but in small quantity, and is again exchanged for a micaceous schist, 
with something of a talcosc aspect, and of a lead blue color. This 
rock continues assuming more of the talcose character, and it is I think 
certainly a mixture of prismatic and rhombohedral talc mica with 
quartz. The laminae become undulated, and it abounds in garnets. 
A vein 'Is observed parallel to the layers, the centre of which was 
eitlier granular quartz or a mixture of quartz and felspar, the sides 
were marked by prisms of hornblende thickly and confusedly dissemi- 
nated. Many veins of glassy quartz, both white and yellow, were 
observed, but so fragile that no good specimen could be detached. 

130. The rock continues to the village ‘'of Chupar, containing fre- 
quently veins, if they be so called, of gneiss, llie veins never ramify, 
and they are always parallel to the laminae of the containing rock; 
below Chupar gneiss is again found in mass, and beyond it again talco- 
micaceous schist, enclosing a vein similar to that described Art. 129, 
consisting of granular quartz or a mixture of quartz and felspar, with 
crystals of hornblende disseminated. This vein has a porphyritic 
structure, is a most singular rock, and affords by the definite nature of 
its character, a clue to the connections of widely distant masses. It 
will be seen hereafter of what common occurrence it is within this 
tract, and yet it is a rock 1 have never seen except ih these mountains. 
The dip is pretty uniformly in this neighbourhood, N. or E. of N. 
wherever it appears uncomformable, it is but for a short distance. 

131. Beyond the talco-micaceous schist, one with straight laminae, 
containing garnets and oxydulous iron is met with. In descending from 
Bulor into a lateral glen, the glandular type of gneiss before noticed 
as occurring below Broang (Art. 80), and at other places, is met with, 
and in the bed of the stream is seen a talco-micaceous rock with 
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undulated laminae. This rock is singularly hollowed out, whether by tlie 
action of the weather or by the dropping out of the loose materials 
of veins, that may once have traversed it, it is difficult to say, perhaps 
the former opinion is the more probable one; and yet as these hollows 
traverse the laminae of the rock, it is not easy to understand why they 
should be subject to decomposition so partially. . 

132. From Murdal the rocks appear to be of an anomalous diameter. 
In proceeding along the declivity of the range which here forms the left 
bank of the Pabur river, there is an oscillation between gneiss and 
micaceous schist, the rocks occasionally assuming the ty^ie of the former, 
occasionally of the latter rock. The gneiss appears sometimes to 
contain clay slate as an ingredient, and in one spot of limited extent, 
is carburetted in a high degree, this modification was noticed, also as 
occurring above Gowree Koond, in the valley of the Kalee, (Art. 95.) In 
the bed of the stream below the village of Twalta, gneiss is found of a 
legitimate type, dipping to N. E. and having an angle of inclination 
of from 30 to 40®. This rock continues the whde way to the village of 
Dorchan, where may be seen some types of a granitic character, but viewed 
in all their relations, little hesitation is felt to class them as gneiss in 
general, this character onlf applies to small portions of the rock, and 
even there may be seen in the same continuous stratum to pass into 
the most ordinary gneiss, and often in a distance of a few feet. The 
laminae of this rock arc much undulated, and owing to the arrangement 
of the materials, it presents a striped appearance, the stripes following 
a weaving outline. In some specimens, 1 observed the sjmngled mica 
at right angles to the laminae, an arrangement that might too hastily be 
considered, characteristic of granite, were it not borne in mind first, that 
they i^reserve their parallelism in layers, which the mica in granite never 
docs ; and secondly, tliat it is an appearance not uncommon in micaceous 
schist, as 1 shall hereafter have occasion to shew, contrary to the 02)inion 
of one of our first geologists. 

133. In the descent to the Kotee gneiss accompanies us nearly the 
whole way dipping to the north or a little west of it, the inclination 
being but little. It is however seen to include a bed of magnesian 
clay slate, the approach to which is indicated by laminae of that rock 
being contained in the gneiss. Adjoining the bed of clay slate, is one 
of quartz rock. The actual junction of these rocks is concealed by 
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debris. The change however takes place in the direction of the strata, 
and does not occupy 400 yards in lateral extent. The gneiss which 
succeeds the quartz rock continues as far as Gokul, a village in the 
same glen. In the ascent thence to the pass above Seras, the rock in 
situ is not observable; for a considerable distance fragments of horn- 
blende schist are found, but not numerous ; after crossing the stream 
a new rock is met with, which occupies some extent. It is a white 
rock of a saccharoidal aspect, occasionally so frangible as to crumble 
under the pressure of the finger, yet at the same time it has many and 
distinct changes, but nothing like a schistose structure. It is most 
probably a bed in the gneiss. It is composed evidently of talc and 
quartz or felspar, or both; some parts of it have so completely lost 
the mutual coherence of the particles, as to form apparently a bed of 
white clay ; no doubt this would prove an useful ingredient in any 
attempt Co manufacture a superior pottery. 

134. On the summit of the Pass is to be seen a gneiss of an earthy 
character, and containing not only clay slate, as an ingredient, but 
carbonate of lime. Below the Pass occur fragments of chloritic schist, 
in such abundance as to justify the suspicion that there are extensive 
beds of it in the neighbourhood near ; the ^age, a compound rock of 
an argillaceous character containing superadded carbonate of lime, itn- 
bedded pieces of quartz of a lenticular shape, and perhaps felspar; 
most probably the transition of the eqrthy gneiss above to an argil- 
laceous schist ; another specimen is a well defined clay slate with veins 
of carbonate of lime, chloritic schist of a dull green colour, and sub- 
granular composition, united to the imperfect schistose structure, also 
occurs, after which quartz rock in oil its types occupies the road in 
the descent to the Tonse River, and for some miles in its bed, pro- 
ceeding upwards : when I say in all its types, I mean rather of colour 
than any thing else, for excepting in this particular there is no rock 
which possesses such uniformity of character, at least in this tract. 
It is sometimes bluish grey from clay slate, sometimes greenish grey 
from chlorite. Occasionally it is talcose, occasionally micaceous ; the 
dip is pretty uniformly from N. to N. E. and the inclination from 25® to 
30® ; a very remarkable instance of the disruption of the strata occurs in 
the descent, something like that noticed Art. 94. The interval is also 
occupied by a stream, but of very disproportional dimensions. It is about 
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four feet wide and six to twelve inches deep, (15th of June after many 
days heavy rain,) the breadth of the opening from precipice to precipice 
is 200 feet, and the perpendicular depth about 100. The dip and mine- 
ralogical character correspond on each side, so as to leave no doubt that 
they were once continuous. The rock, as quartz rock almost always 
is, is one of great tenacity and hardness, and it seems very diffi^lt 
to assign any adequate cause for the removal of so large a mass. There 
does not appear any dislocation or disturbance of the strata, nor any 
trace by which it can be judged, that the mass removed could have 
been the materials of a vein of less persistent character; many other 
instances of this kind will be noticed as I proceed in my description. 

135. The Tonse is here crossed by a Sanga which measures 101 
feet in the clear. The velocity in the middle of the surface was 12 
to 13 feet per second, and the depth from 5 to 7 fefet. These data give 
the discharge about 2000 feet per second. In the Doon before^oining 
the Jumna it was determined to be nearly 3000 feet. In its immediate 
bed are found very large rounded blocks or bouMcrs some even 3 feet 
in diameter. As in the bed of the Pabbur River, so here also they con- 
sist of gneiss, quartz rock, and hornblende rock. At the confluence 
of the small stream in the betl of which lies the road from Seras, there 
occurs a very extensive piece of flat ground, but whether it be composed 
of the boulders, and loose gravel noticed in the bed of the Pabbur is 
doubtful. Small deposits were however observed in the immediate bed 
of the river, having a thickness of 5 feet. The open and flat spots are 
very numerous in this part of the river's course, but of what materials 
they consist is rendered uncertain by the covering of vegetation, which 
clothes their slopes even to the water’s edge. 

136. From the bed of the Tonse the route proceeds up a lateral glen 
called Gurogar, from the village of that name, a very picturesque 
valley having considerable width, and much level ground in many dif- 
ferent points of its course. The sides are sloping and covered with 
forest, which with the luxuriance of the vegetation spread over the 
floor of it eflectually conceals the rock; in one quarter numerous 
fragments of quartz rock may be seen something of the character 
of the rock noticed in Art 129, as found on the ascent to Bouchakadhar. 
It contains talc, and is frequently very tender almost friable. They 
are scattered over a smooth grassy knoll, nor is it immediately obvious 
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whence they come. The mountains on this side have flat declivities, 
without any rock visible, and are covered with fine forests ; on the 
opposite side, it is true they are precipitous, and appear to consist 
of this very rock, but as the river forms a deep chasm between, and 
not a very narrow one, it is not immediately understood how they 
should have fallen on this side : perhaps they had occupied their present 
place before this chasm was formed. 

137. The valley widens considerably at its upper extremity, but 
constantly presents the easy grassy declivities, or patches of forest, 
which so entirely cut off all access to the rock. The ascent is easy 
to the Dharma pass, which separates this valley from that of the 
Koomoolda, commonly known as the Kamasera, (note. Serais always ap- 
plied to those vallics where rice may be cultivated.) 'Hie latter is a valley 
of some note, and is thought by the mountaineers, of these otherwise, 
ruggedf districts to be a smaller kind of de«,* but their praises and dcscrip- 
tion of it are greatly exaggerated ; there are several vallies in Kumaon and 
to the westward of gii»ater extent. Its extreme width cannot be taken 
1 think at more than a mile, and the length of the wide part, — miles ; 
towards its mouth it narrows considerably, and the Koomoolda, the 
stream which waters it, finfdly joins the* Jumna by cutting its way 
through a narrow ridge which lies transversely to the valley, and which 
has all the appearance of having once formed a barrier to its waters. 

138. On the Pass were found fragments of quartz rock occasionally 
containing talc, and of chloritic schist. The latter rock with bent 
laminae and oscillating towards talcose schist, was found in situ 
half way down the Pass. In the valley again gneiss once more makes 
its appearance in very thin laminae, and dipping to north. This 
gneiss is very probably connected with the mass which rises up into 
the lofty peak Kedar Kanta, in the sides of which both the Gurogar, 
and Rama vallies have their origin; on crossing the valley quartz 
rock and chloritic schist are the only rocks to be observed, and of 
these even very little, owing to the arrangement of the surface and 
the deep deposits, either of debris or peat, which every where conceal 
the rock. One very large mass was observed consisting half of quartz 
rock, half of chloritic approaching to talcose schist, there was no- 
thing like transition observable between the two substances, the line 

* The term applied by the mountaineers to the plain. 
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of junction being strongly marked; the quartz rock was perfectly 
amorphous, not a trace of schistose structure was to be observed, the 
laminae of the schist were considerably bent or undulated, it contained 
fragments of the quartz rock, some of which were coloured green, some 
retained their white colour ; no fragments of the schist however could 
be detected in the quartz rock ; this mass which appeared detacj^ied 
was surrounded by several smaller blocks, some of which were found 
to be quartz rock, some chloritic schist. 

13.9. The route passes round the head of a second valley, which falls 
into that of the Kumoulada, and crossing the lateral separating ridge 
descends into the valley of the Bunal, another glen containing a good 
deal of level ground, though not equal to Ramasera or the Gurogar glen. 
In the descent above the village of Kande, gneiss was once more 
found, but down the valley, the mountains, at least their summits, ap- 
peared to consist of limestone ; this gneiss was talcose, approac^hing to 
earthy, and it is again found below this village in the neighbourhood of 
limestone beds, and containing a bluish semi-transparent mineral in 
grains similar to that described (Art. 126.) Here the gneiss formation 
is finally taken leave of, being succeeded by talco- argillaceous schist. 

140. We must now procSed to the valley of the Kalcc, and trace 
the southern boundary there also. The former account stopped at 
Ookemuth on the Kalee. In a glen a mile south of it, is seen a 
schist full of those flat veins or circular masses of quartz which arc 
so common in micaceous and argillaceous schist; this rock dips 45® NE., 
and has an inclination of about 30® to 40°. Between the villages Jukh 
and Oakee again, gneiss is met with; below in the bed of the river 
is a mass of calcareous tufa with vegetable impressions. It is of a 
light buff yellow colour, is rather porous with a scmi-crystallinc grain. 
It is a very pure carbonate of lime, and affords an excellent cement by 
burning, which was\ised for the stone temples erected one at Kedarnath, 
at the foot of the great Soomeeroo Peak,* the other at Ookee Muth 
where the Raool, or chief priest, resides. 

* This temple is situated at the source of the Mundaknee, a branch of the Dhaolee, 
in one of those expanded vallies described in Art. 95. The elevation of the place is — 
and it is unnecessary to say that during many months it is deep in snow, and con- 
sequently not habitable. There is even no village within 15 miles of the place ; it it 
rather larger thaa.the generality of these structures, and is handsomely built of hewn 
stone. 
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141. Ghloritic schist is seen again at Kandara in the Greenduala glen, 
which furnishes a middling sized stream to the Kalee ; beyond the chlo- 
ritic schist-gneiss is again found near the village of Baroo, Amorphous 
patches of earthy granite may be observed, so soft and crumbling as to 
yield easily to the spade. On the summit of the Pass a talco-chloritic 
schist obtains, and continues to the mines at Pokree, fragments, however, 
of hornblende schist being scattered about in some numbers ; beyond 
this point no gneiss was observed in proceeding south; we may therefore 
return to Mumdal below the Toaugnath Pass, where the account of this 
formation left oiF. (Art. 103.) 

142. This village is situated in the high bed of the Dulalee river, 
which has its rise in the schist of the Toongnath mountains, and 
joins the Dhoalee just below Gopisur. The route leads down the 
glen to turn into the valley of the Dhoalee ; very little rock in situ 
was obcerved, indeed only one patch, which was of too little extent to 
say precisely whether it was granite or gneiss, the toughness being such 
as to set at defiance tke hammer, and consequently prevent its effecting 
a fracture of the rock, so as to judge of its mineralogical composition. 
It was a roundish amorphous mass with a few irregular seams project- 
ing but little above the surrounding surfadb, and thus, from its want of 
sharp comers, increasing the difficulty, occasioned by its toughness, of 
detaching a specimen. Fragments of hornblende rock, of quartz rock, and 
of gneiss, are abundantly scattered over all this tract. One block, pro- 
bably part of a vein, was observed, consisting almost entirely of that 
variety of hornblende called actynolite ; part of the containing rock still 
adhered, being a fine granular mixture of felspar, quartz, and mica, 
the first ingredient in greatest quantity. The actynolite has rather 
a confused structure ; apparently large concretions formed of radiating 
bundles of prisms. The specimens obtained were not remarkable for 
beauty. 

143. A more remarkable phenomenon was the occurrence of a huge 
mass, composed apparently of very similar ingredients to the secondary 
sandstones. It was a solitary rock which stood in the bed of the 
DvQolee, the top being covered with grass and shrubs; strictly it 
might be called a conglomerate, containing many large boulders or 
rounded stones. The base was rather fine grained, consisting almost 
entirely of quartz sand, and apparently held together by the slightest 
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coherence. The friability and want of consistence of the substance, 
prevented the retention of any specimens, as they fell to pieces immedi- 
ately on being detached, though the rock itself, of considerable size, 
seemed persistent. I am inclined to think it was merely part of a dilu- 
vial deposit and not a legitimate sandstone, no specimen of which I have 
ever observed in such a locality. In reality though the sandstones 
often friable, and have little coherence, yet I have never seen any which 
exactly resembled this rock. 

144. At Sikol, in the bed of the Dhaolee, 1 found large masses of 
quartz rock stratified, probably with great regularity, but the fissures of the 
strata so intermixed with cross cleavages, that it was difficult to separate 
them, and say which really was the plane of the strata. The colour 
of this rock was greenish, it is also seen near Masooa, rather a 
large village near the rope bridge by which the Dhaolcc is here crossed, 
'rhe dip was N. E., inclination about 60® to 70®; close by the bridge 
it appears to pass into micaceous schist. Further on in the valley of 
the Mundaknee, it appears to pass into chloritic •schist. 

145. I must not leave the Dhaolee, however, vrithout saying some 
thing of those great accumulations of boulder stones, the very sight of 
which strikes the traveller Vith astonishment, and forces him to admit 
the action of some great rush of waters. These diluvian beds are here 
seen on a scale, which sets at nought any theory that should derive its 
agent from the body of water at present occupying that channel. 
These deposits seem always to be found in those parts of the river's 
course where the valley widens considerably, at least it has been so 
in all the instances I have yet had to notice. In the immediate bed 
of the river, the fragments consist of two kinds, the one perfectly rounded, 
the other subangular. The rounded fragments consist of gneiss, gra- 
nite and hornblende rock, the other of quartz rock and mica slate, the 
two latter being tlie rocks in situ in the immediate neighbourhood of the 
rounded fragments ; these are of all sizes from boulders of four feet in 
diameter to the small grains of sand. That the river in its greatest 
floods, and in some particular parts of its course possesses the power 
of moving these stones, is certain, from the deep hollow noises heard 
every now and then. That it can do little more than merely move them 
is equally certain, from the fact of these boulders always occupying the 
wide parts of the valley. There are tracts here of a mile in length, and 
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probably 300 feet wide, (the depth is not known), consisting of these 
Imge stones, great part of them now far above the reach of the highest 
floods. It is not to be understood, if they had been moved by causes 
still in operation, why none of them should have travelled a little farther. 

146. Ascending to Sooralee from the bed of the Mundaknee, chlori- 
tic schist is found established, extending for some miles beyond the 
village to the foot of the Okrooaree Pass, which separates the Purgunnahs 
of Budhan and Dussolee. It is as usual much intermixed with quartz 
rock ; some specimens of a straight laminar structure have an emerald 
green colour, and an almost metallic brilliancy. This is a beautiful rock. 
On the descent from the Pass gneiss is found of a small grain, a very 
compact rock, llie dip is N. 80® E. the angle of elevation 60®, hence 
passing by the village of Koon to Choptah, quartz rock and chloritic 
schist prevail irregularly mixed. The dip generally N. E., the inclination 
25®. At*Chobtah, they arc exchanged for an earthy micaceous schist, 
which however must be of very limited extent. 

147. Below this villiagc, on the road to Jak, the rock is of a less 
definite structure, being an irregular mixture of dolomite and tide; 
sometimes the grains are small and the mixture intimate, sometimes 
they are larger, and the aggregation of a granitic character, i. e, each 
mineral perfectly distinct, though mutually impressing each other. 
These distinct concretions become so large, that each mineral may 
be found forming the substance of distinct blocks. This type of rock 
occupies but a small space, being found only on the right bank of the 
glen below Chobtah ; on ascending the other side, fragments of a granitic 
rock are met with, but of peculiar mineral character. The ingredients 
appear to be a dark bluish grey felspar, quartz and talc, the grain 
is small, the rock exceedingly tough and hard, with an amor{)hous struc- 
ture, although some specimens shewed sometliing like a transition into 
the schistose, l^is rock was not seen in situ, only* in fragments, and 
has near been observed in any other locality. It is a very beautiful 
rock, and would be extremely ornamental if cut and polished. 

148. Near Jak, beds of hornblende schist occur, apparently gradua- 
ting into quartz rock; on the quartz rock, which contains felspar, 
rests a bed of chloritic schist of scaly composition and unctuous feel. 
These two rocks are perfectly distinct, and the line of separation strong- 
ly drawn. The dip is N. 60. £. and the inclination 40. Below them in 
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the descent to the Pindar muck quartz rock occurs, dipping always 
N. E., but having frequently a second set of cleavage planes equally 
distinctly marked. The only method of recognising them is the greater 
or less permanence, the false stratification if it may be so called, often 
vanishing within short distances. At the foot of a precipice formed by 
a beautiful natural section of a quartz rock containing felspar^ is 
a patch of grey rock, amorphous, without any trace of schistose struc- 
ture, and projecting in large round masses, very similar to those which 
granite is seen to afifect. It is probably a mixture of hornblende and 
felspar. A whitish rock of a small grain, and similarly amorphous, is 
seen in contact sending veins through it, and reminding one strongly 
of the description given of granite veins. This white rock is similar 
in mineralogical character to the stratified rock above noticed, consisting 
of a mixture of quartz and felspar. The fragments in the bed of the 
stream arc chiefly gneiss and hornblende rock; they are frequently 
increased by calcareous spar. 

149. On descending into the valley of the Pindar a greenish grey 
schist is met with at the rope bridge. Character intermediate between 
hornblende and chloritic schist. It probably belongs to the former title, 
though the fragments and other indications beyond this jdace point to a 
formation of talcose schist. Fragments are also met with of gneiss 
and of hornblende schist. At Zubburkat, the rock is a gneiss, of a fibrous 
columnar structure, dark grey colour, and earthy aspect. It probably 
contains, if not hornblende, some magnesia or a mineral, probably talc or 
chlorite. It also contains grains of the blue semi-transparent mineral 
noticed (Art. 139.) Beyond this vills^e immense blocks of a well defined 
gneiss arc met with, resting on the mountain side, and some few of 
hornblende rock, but such is the thickness of the covering of debris and 
vegetable mould, this being the side of easy slope or quarter of the 
dip, that no instafice of the rock in situ occurs till wc approach the 
village of Chelinga ; here may be seen a strata of gneiss, dipping N. 
85^* £. and at an angle of 40^. This gneiss agrees in character with 
that constituting the large blocks just noticed, and has an affinity to 
that seen at Zubburkat. It is a small granular mixture of black mica, 
greyish white felspar, and quartz, with distinct foliated grains of 
felspar superadded. The quartz is obscure, and indeed in all these 
mixtures of small grain, it is not easy to detect the nature of ingredients 
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so intimately mixed, without using some method of mechanical analysis, 
similar to that proposed by M. Cordier. 

150. In the ascent from the village of Chelinga to the Goruldum 
Pass, no rock in situ is visible, but fragments of granite occur, of various 
sizes, strewed over a small flat at the commencement of the ascent. 
The source of these is not obvious. On the summit of the Pass quartz 
rock and chloritic schist, passing into micaceous schist are found in 
strata, the dip of which is a little obscure, but which seemed to be N. 
60® W. Of the quartz rock, it is doubtful, whether it be not a transported 
block, but the schist is evidently in its place. On leaving the Pass in the 
descent to the village of Koolem, an earthy decomposing granite in 
amorphous patches is met with, of the same character as that noticed 
above Baree, in the valley of the Mundaknee, (Art. 100.) This rock 
is a very remarkable one, and requires a little detailed description. The 
proportion of felspar compared to that of the other ingredients is very 
great, and it appears to be singularly subject to decomposition, so much 
so, that the rock may be dug like a bed of clay or vegetable mould ; the 
quartz and felspar, on a first appearance, form one uniform mass, in 
which, however, they are to be distinguished by colour, the quartz 
being greyish white and the felspar yellowilh, and by their state of dis- 
integration. The mica is of a dirty brownish green colour, and is 
disposed rather irregularly, as well as scantily. The lamin® are never 
parallel, a character by which it has been proposed to distinguish 
granite from gneiss, and which if it hold universally, will form an useful 
distinction, as being easily recognised. 

151. On descending into the valley described in Art. 149, no rock 
is visible for a considerable distance, the soil being of great depth, and 
frequently overspread with forests. In the beds of streams however, 
may be observed occasionally the edges of strata, both hornblende schist 
and gneiss, and there are several patches of the decomposing granite 
also. In the ascent from Hath to Retorah villages, gneiss may be 
observed, at first of a very regular character, bluish grey, and strongly 
resembling the most legitimate gneiss of the Himmalaya. The gneiss 
appears gradually to pass into micaceous schist, which at Retorah is 
white, fine granular, and almost might be called slaty quartz rock. On the 
summit of the Hackena Pass, which leads into the valley of the 
Cossillah, it is of a dark greenish brown colour, very micaceous, and very 
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tender. The dip of the rock at Retorah was irregular, and the gneiss 
in the neighbourhood equally 80 « the strata having many undulations, 
but the rock observed in the bottom of the valley had a dip N. W. 

152. Descending from this Pass quartz rock of an arenaceous com- 

position is found. It contains beds of chloritic schist. Beyond this, 
near Mala, argillaceous schist becomes established, of great vniiet^oi 
aspect, of a purplish, greenish and light grey colour, straight, fissile, with 
rhombhoidal cleavages, and of a soft consistence, comprising every 
variety almost of the brightest colours. It contains beds of limestone, 
which are often highly argillaceous. Farther down in the valley of the 
Cossillah, micaceous schist is met with, and then an extensive patch 
of gneiss, which stretches across the valley, and is probably connected 
with other mosses shortly to be noticed. Afterwards the micaceous schist 
again re-establishes itself, and continues to Almorah. Here for the 
present we shall break off this description, and return to the rofite from 
Sacen, in which gneiss was traced as far as Naneik, and to the bed of 
the Ramgunga below the village, (Art. 106.) • 

153. The route proceeds by Ratik, gneiss accompanying us the whole 
way; some fragments of a very peculiar rock were found, composed 
wholly of a substance whiclf might be called intermediate in character 
between rhombohedral and prismatic talc mica. It was of a dark brown- 
ish green colour, and the folise of the mineral were placed in every 
direction, having the appearance of a confused aggregation. The same 
rock occurs rather abundantly in the ascent to the Soor Doom Pass, but 
always in fragments, while the rock in situ continues to be gneiss as far 
as the village of Soor. Beds of hornblende schist, and of micaceous 
schist occur in the descent to the bed of the Siijoo river ; the gneiss 
being, however, the containing rock, and continuing to some distance 
beyond the village of Soope. 

154. Here the ibek begins to change, the gneiss appearing to pass 
into a fine grained mixture of talc and quartz, which may also perhaps 
contain felspar. This is succeeded by quartz rock, which again becomes 
talcose, and incloses small beds of talcose schist. It passes into chloritic 
schist also, the quartz becoming at first green. The latter rock con- 
tains veins of quartz, and on one a particular concretion of so remarkable 
a shape and appearance, as to have the strongest resemblance to a 
rib-bone. In endeavouring to detach it, the resemblance was des- 
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troyed by fracture. On the Pass of Chowr Bunaik, the taloose rock is 
fairly established, being occasionally schistose, occasionally amorphous 
or massive. It is of a white colour and beautiful nacreous lustre. 
Descending thence, various mixtures of this mineral, (prismatic talc 
mica,) with quartz, are found sometimes inclining to a green colour, 
and apparently allied to chloritic schist, sometimes to a blue, and passing 
into argillaceous schist. Alternating beds of the green schist and 
quartz rock were observed, very regular and well-defined. 

155. In the neighbourhood of the village of Kurrimce, the rock is a 
mixture of white granular dolomite and talc. The latter is sometimes 
found in beautiful nacreous scales, disposed in nests or nodules, at other 
times intimately mixed with the particles of the dolomite. In the latter 
case, the rock is extremely friable, and resembles very strongly the 
dolomite of the Alps. This rock is succeeded by a schist of an ar- 
gillaceolls character, very soft and tender, and of a dark blackish grey 
colour. The schist is occasionally green in the ascent to Tobne Binag, 
where the view of the mountains discloses several beds of talcosc 
schist of a whitish colour ; descending to the village Bugur in the 
bottom of the glen, limestone is the rock. It is often very impure, 
being highly charged with argillaceous %r siliceous matter. It is 
regularly stratified, dipping N. 48^ E. at an angle of 60^. The strata 
are sometimes curved. 

156. This limestone continues in the ascent to the high Pass of 
Cheeoonga Binag, the whole of which ridge is composed of it. With 
occasional patches of schist of an argillaceous character, it still 
accompanies us by the village of Ingtliana to Bynsaree, in the route 
down the glen in which those villages are situated. The strata are 
sometimes fissured and cracked in every direction, and in some cases so 
fragmentary, that large masses have fallen out, thus giving rise to exten- 
sive caves. From Bynsaree, the route passes ujl a lateral glen to 
Soomchala, crossing an elevated ridge. On this ridge and the immediate 
ascent to it, argillaceous schist is found of a reddish brown colour, 
earthy composition, and splitting readily into rhombohedral fragments. 
This rock is sufficiently exposed also in the descent to Soomchala, 
where it is remarkable for its many changes of colour, within a small 
space ; as also for the rhombohedral cleavages passing into the straight 
schistose. 
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157. As far as Darimket, the route lies in a succession of glens, in 
which no trace can be found of the rock in situ at that village. It 
ascends, and immediately a talco-micaceous schist is met which con- 
tinues to the foot of the descent into the valley on the other side. 
This latter is one of the many branches which fall into the great one 
of the Gaomootee, described. Art. 65, and as such, partakes of ]|fie 
open and level nature of the latter. At the foot of the descent frag- 
ments of hornblende rock occur in great abundance, and a little further, 
the rock in situ is found to be an earthy gneiss, extremely soft and 
crumbly. This rock continues to disclose itself in different parts of the 
river bed as far as Byznoth ; and at the foot of the ascent to Retora 
a grey gneiss of very perfect character is seen dipping N. E. In the 
ascent to Retora, this route coincides with that described Art. 65. 

158. We have now to take up our account o^ the gneiss at the 
village of Dampa, Art. 105 where it is described as of a remarkably 
regular type, and disclosing itself in extensive masses distinctly strati- 
fied. From Dampa to Munsaree, this rock continues, and near the 
latter place and above it, are enormous blocks of this rock scattered 
about in the wildest confusion. Thence ascending to the Betoolee 
Dhoorah Pass, the same ro^ is occasionally found, and occasionally 
beds of hornblende schist. At Munsaree there occurs a bed of a very 
beautiful rock, being a mixture of white granular limestone and talc, 
(prismatic talc mica,) the latter is occasionally diffuse. Amongst this 
the carbonate of lime occasionally occupies distinct layers, passing 
into the argillaceous schist. This rock furnishes excellent roof slate, 
being very fissile. In the bed of the Guijeea river below Munsaree, the 
rock is an earthy brown, tender, micaceous schist in descending the bed 
of the Guijeea, as succeeding to the gneiss. 

159. Descending from this Pass, quartz rock occurs in extensive 
masses distinctly sftatified, dipping N. 15° £. Other fissures at right 
angles, at distances of five feet, are extremely distinct, the whole mass 
being thus divided into rhombohedral or cuboidal masses. This quartz 
rock is seen sometimes plain, sometimes green from the addition of 
chlorite, and sometimes blue, probably from an admixture of argillace- 
ous schist. On the Kalee Moonnee Pass and the descent to Girgaon, 
the rocks are rather of an anomalous nature, and comprise beds of very 
various and varying composition. Talc slate, yellow, white and blue 
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corburetted clay slate, blue ditto, talcose quartz rock, and talcose lime- 
stone are the most marked types, and they succeed each other in the 
most sudden and unexpected manner. In general, however, the for- 
mation may be said to have a talcose character, that mineral forming 
more or less of the composition of each rock, but I think that it is sur- 
mounted, or at least surrounded, by the same gneiss which accompanied 
us from Munsaree, and which appears in all the larger masses and the 
more elevated ridges. In the bed of the nullah below the village, rounded 
blocks of this rock are seen of an enormous size, which confirm the 
above idea. Beyond this point, it is not found till we approach Almorah, 
and the masses in that neighbourhood being connected with the 
granite beds there, will be better described when we come to the details 
of the latter. 

160. The preceding comprises all my observations of the localities 
of gneus within these mountains, with some trifling exceptions here- 
after to be noticed. ‘ It will now be necessary to proceed to the next 
formation in the order of succession. It is of a schistose structure, 
but very variable in mineral character, comprising micaceous chlorite, 
talcose, and even argillaceous schist. My observations are not yet suf- 
ficiently multiplied to determine, whethet all those schists form one 
member in the succession of rocks, or whether the three first are to be 
considered as most intimately related, and the argillaceous band as the 
distinct term in the geological series. Some anomalous appearances, 
which are inimical to the latter view, may perhaps be explained by the in- 
trusion of the granite masses in the middle of argillaceous strata, but it 
would be premature at present to decide either way. We may for the 
more convenience of description, consider them all as members of the 
same formation, as each in its turn is conterminous with the gneiss. 

161. Beginning with the most western route, we may take up the 
description where the micaceous schist in succession to gneiss was 
again exchanged for chlorite schist. Near Lak^, the latter rock may 
be seen, though firom its transitions it ought perhaps rather be 
called a magnesian clay slate, (talco-argillaceous schist.) It has a N. E. 
dip. It extends to the foot of the descent into the bed of the Salung 
river. There may be seen an impure limestone associated with a day 
slate, the two rocks being found not only in alternate layers, but also 
occasionally intimately mixed in the same layer. The fragments in 
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the bed of this river consist of granite, gneiss, micaceous schistr and 
hornblende rock, all of them substances at present found in situ only at 
a considerable distance. 

162. Ascending to Reowthul, numerous indications are observed of a 
limestone formation; clay slate does not entirely disappear, but the 
higher ridges in the neighbourhood, judging by the outline and gene^ 
appearance, are evidently limestone. This rock affords one of the 
instances in these mountans in which disposition of form and colour is 
an unerring guide to the nature of the rock, forming a series of irregular 
terraces or ledges, the faces of which are always precipitous, and stained 
with black and yellow, the outline of the summit presenting a rather 
flat curve; it is impossible to confound the limestone of these moun- 
tains with any other rock. There is certainly a Ic^cal physiognomy in 
rocks, if I may so express myself, which enables a person familiar with 
tlicm, frequently to determine correctly their nature, from the mere 
view of the mountains in which they are formed. But there is no 
truth in the opinion that would extend these 4ocal phenomena to a 
wider sphere, so as to make them instances of a general law. 

163. At Keowthul, there are several smelting houses for obtaining 
iron from a hydrated peroxMe, (prismatic iron ore,) which is found in 
the neighbourhood. I had not time to visit the place whence the ore 
is obtoined, but I examined the specimens of it which they had 
brought for smelting. It is a light scoriaceous yellowish brown crust, 
and very similar to deposits of the same ore which I have seen in 
other localities as originating in streams, permeating argDlaceous schist, 
and strongly charged with ferruginous matter. The iron is said to 
be in repute. 

164. From this village the route passes round the brow, of the range 
to the Pass immediately above Surara, and in this line wherever the rock 
is seen it would appear to be limestone, with some trifling exception in 
the occurrence of a micaceous argillaceous schist. At Surara again, the 
rocks are all limestone, presenting that appearance so common to this 
class, of huge amorphous masses united to others often honeycombed or 
iiregulaily varied in surfEice or regularly stratified, or even schistose. 
Yet I would say on a large view of the phenomena, that this rock 
seems to be always most regularly stratified when most impure, and 
vice versa. Another appearance remarkable in this limestone is the aries 
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that^eems to attack lumps small of it, changing the outer surface to 
the colour, grain, and consistence of chalk. This change is the more 
remarkable in a rock, which like this is of a blue colour, and possessed 
of considerable hardness. 

165. In the descent from Surara to the bed of the Syrij river, limestone 
is the only rock seen, ascending thence to the ridge which forms the right 
bank the same rock prevails of a less pure type, and occasionally of a 
schistose structure. In the lateral glen in which the village of Ureea 
is situated, the rock appears to be mica slate, or a transition between 
that and clay slate ; the limestone is in general impure ; when otherwise, 
it appears to undergo that superficial caries already noticed. It must 
be rather an extensive bed, for most of the surrounding ridges were 
also observed to be composed of this rock, as recognised in its charac- 
teristic Icdgy precipices. This limestone is also seen in the descent 
to the Bangur, and also in the bed of that nullah, distinctly stratified 
and dipping N. E., the reverse of the micaceous argillaceous schist 
near Ureea, which is S. W. 

166. On ascending from the bed of the Bangur, an anomalous rock 

is seen, in amorphous patches of a greenish colour and considerable 
hardness, very possibly ferruginous quartsf rock. A black type of the 
same rock occurs in fragments in the bed of the nullah, and with 
disseminated iron pyrites, (rhombohedral iron pyrites,) argillaceous 
schist then establishes itself, being occasionally of a magnesian charac- 
ter; occasionally (below Sookowlee,) of a micaceous. The route here 
passes over the several ridges which ramify from the Chandpoor peak, 
the rock of which is micaceous schist, and this line appears to be the 
junction of the two formations, to judge by the frequent transitions and 
oscillations. It may be observed, that the strata appeared pretty 
regular, and with exception of the rock at Ureea, appeared to dip 
conformably. * 

167. In the vicinity of Sokanda, the schist assumes a micaceous 
character. Near Dharee, limestone protrudes in limited quantity, and 
we have then the argillaceous schist with its usual variableness of 
character continuing to the bridge over the Tonse at Mywar. It is 
at one time a blue smooth laminar slate, (talc argillaceous schist,) 
again a fine grained slate approaching to compact (argillaceous schist,) 
which is succeeded by a fine grained greywacke, slate (micaceous 
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argillaceous schist). Just above the bridge, nodules of limestone are 
seen, but the rock appears to have no extent. 

168. In the bed of the river, a very perfect type of argillaceous schist 
is seen, distinctly stratified, and dipping conformably. It passes into a 
rock, having the strongest resemblance to reunited angular debris. It 
is in this rock that the Uyar lead mines are situated. The r^k 
is so soft, as to afford great facilities in excavation, but unless well 
supported by wooden framing, it is liable to the accident of falling; 
has happened more than once, and several miners have been crushed. 
The ore is a steel grey fine granular galena, (hexahedral lead glance.) 
and is often found in veins traversing quartz ; it is accompanied by iron 
pyrites, (rhombohedral iron pyrites.) 

169. At this place the river is crossed by a bridge formed of a single 
rope, on which a block with the passenger or baggage attached, tra- 
verses. It is a very tedious, though perfectly safe method of ciossing a 
river. On the right bank about one and a half mile lower down 
is the lead mine of Mywar, belonging to Tounsj^r, one of the reserved 
districts. That at Uyar belongs to Sirmoor. At Mywar, the same ore is 
found and accompanied by the same minerals, and the containing rock 
is there also a clay slate, 4;hough occasionally very calcareous. The 
galleries are very numerous ; in some, sulphur is obtained. In others, 
the vein is a blackish friable earth, in which the galena is in nodules. 

170. The route to Borrela from this place turns back to the north- 
ward, ascending along the right bank of the river. In crossing the 
Ventijar, which here falls in the Tonse, argillaceous schist is seen in its 
bed in situ, while the round stones are all limestone. These boulders 
continue to the height of 300 feet above the bed of the river, and are 
united with a calcareous conglomerate, which is, however, of a very limited 
extent. Argillaceous schist is thence the prevailing rock, but mixed 
with occasional pfitches of limestone; above the village of Jokton the 
latter rock establishes itself in larger masses, constituting whole ridges, 
and extending with very little interruption thence to Borela. 

171. It is in this rock, which in its lower strata appears to pass into 
argillaceous schist, that the lead mines of Borela are situated. The ore 
is in every respect similar to that found at Uyar and Mywar, and is also 
accompanied as there, by iron pyrites. The number of galleries here, as 
well as at Mywar, is truly surprising, and shews the perseverance of 
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these people, even with their imperfect means. They told me they 
were in number eighty, many of them of great length, and yet the 
village is small, and does not contain above forty inhabitants of every 
sex and age ; but there are several other villages that have a joint pro- 
prietary right, the assessment being made on the small purgunnahs or 
hundreds, as they might be called, and not on the individual villages. 

172. The limestone of Borela continues to Haje, with very little 
interruption, and through a varying level of at least 1,500 feet. It 
very often contains veins of a pure white calcareous spar, sometimes 
it is foetid, and then it always appears to be less pure. In this latter 
case, it is occasionally found to contain veins of white granular lime- 
stone, and not unfrequently also, to pass into a flint slate or schist. It 
has its subordinate and limited masses of local breccia, and con- 
glomerate accompaniments, which this rock is never seen to want. It 
is a go^d deal intermixed with quartz rock, and has occasionally, as 
might be expected, a silicious character. With regard to its stratification, 
it is when at all impucfs* distinctly marked by parallel seams, and when 
pure, as often amorphous, lliis indeed is a remark I think universally 
applicable to limestone. A very remarkable curvature of the strata 
is seen on the ascent from the Mator nullah, which separates Haje 
from Borela ; some indications of argillaceous schist were also observed 
here. 

173. Near Haje, the rock may be called a well characterised argilla- 
ceous schist, which afterwards becomes micaceous. This is succeeded 
by a series of types of quartz rock of very various character. The 
most remarkable feature in this rock is the suite of colours it exhibits : 
grey, green, red, purple, and brown from the extreme shades, and in their 
transitions, a great variety of intermediate tints are produced. In 
general, it has a granular composition with considerable hardness. 
The structure is occasionally cleavable in three or more directions, 
occasionally it is subschistose. In the latter case, the rock is observed 
to pass into an argillaceous schist. In general, this quartz rock owes 
it colours to indurated clay, or a basis of clay slate, and it contains, 
superadded to this ingredient, scales of mica, never in any abundance. 
The composition is never of that decidedly granular appearance which 
distinguishes the sandstones ; frequently it is evanescent where the pro- 
portion of quartz is a little less predominant. 1 think this rock might 
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be considered as a greywackc ; some of its transitions into argillaceous 
schist are doubtless entitled to that designation. 

174. On the border of this rock, we find another of so anomalous 
a character, as to require some illustration from investigations in 
other parts of the line of strata. It consists principally of indurated 
clay and quartz, and contains grains of a green pellucid mineral, vOTy 
much resembling some varieties of act}molite. It also contains mica 
in notable proportion. It is in fact one of the many aspects under 
which the above described quartz rock is found to vanish. I have some- 
times thought that this rock has some connection with one occurring 
on the road from Bheemtal to Almorah, and which will be afterwards 
described. Like this, it is connected on the one side with quartz rock, 
on the other with clay slate. In this quartz it is si^cceeded by a small 
patch of slaty limestone, which speedily gives way to the prevailing 
rock of distinct argillaceous schist. 

175. This schist presents a great variety of types, as may be seen on 
the road to Deao. It is sometimes compact, sometimes granular, often 
heterogeneous in composition. The granular types are seldom per- 
fectly fissile, some not at all. In those which are so, the laminae are 
almost always undulated. 1^ is further remarkable for the quartz veins 
by which it is intersected in every direction, not only in that parallel 
with the laminae of the schist, but also transversely, and in every 
possible angle of obliquity. These veins, as has been often remarked, 
never appear to interfere with, or disturb the arrangement of the 
parallel layers. In one instance, where dip has occurred, a bed of 
local debris (alluvium of descent) of fifty feet in thickness is observed 
resting on a highly carburetted type. It is not improbable, from this 
and other indications formerly observed, that graphite exists in this 
neighbourhood. I ought not to omit noticing, that the dip wherever 
observable was between N. and E. 

176. This schist continues in the descent to Kalsee, and under such 
protean aspects, as renders the study of its relations extremely interest- 
ing. It is at one time a green slate, with smooth laminie, which by 
a gradual change, passes into a rock, that in hand specimens could not 
be distinguished from a greenstoue. The transitions into this rock are 
remarkable for affecting a rombohedral cleavage. Within a few yards 
it again appears as shattered slate, consisting of very thin and scarcely 

M 
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adhering plates confusedly united^ os if they had been crushed, or at 
least Buifered some violent pressure. The ordinary type is seen to pass 
into a veined one, the veins being quartz, and this gradually into a quartz 
rock of a dark colour, highly charged with the indurated clay of the slate, 
and still intersected, as that was, by veins of pure quartz. The laminae 
of the most perfect slaty varieties are very often bent ; small patches of 
limestone, evidently the traces of included beds, occur along the whole 
line. 

177. At Kulsee, the rock is still argillaceous schist of a very perfect 
type, dipping E. of N., that is, at the bungalow belonging to Major 
Young on the hill ; but in the descent to, and in the town, the rock 
in situ is concealed, and it is not till after having passed it a mile or so, 
that a new formation (sandstone) is observed to be established. The 
strata dip S., and a little further on, are vertical. From this position 
they gradually passes to a dip E. of N., but possess still a high inclinati- 
on. The character of the rock is perfect, and leaves no doubt that the 
argillaceous schist has here terminated, and is succeeded by a totally 
different formation. 1 shall therefore defer my details of the new rock 
till 1 follow out all the details of the former one, and trace it in a simi- 
lar manner to its boundary in every other quarter in which it has been 
examined. 

178. I shall take up my description at the point below the village of 
Kande in the Burral district, where the last patch of gneiss was found, 
(Art. 139). It was noticed that the ridges above appeared, by their out- 
line and arrangement, to be limestone ; a few traces may also be seen in the 
bed of the stream, and fragments of the local conglomerate which always 
accompanies limestone. The rock then becomes a talco-argillaceous 
schist, being frequently distinguished for its beautiful pearly lustre and 
pleasing colours. This type is further remarkable for its smooth gently 
curved laminae, and the minute undulations or furrows of their surface. 
These latter 1 have almost invariably observed in slate that contains 
a sensible proportion of magnesia. Besides this well marked variety, 
there occurs another of an earthy character, which gradually passes 
into homblendic schist. 

180. Tht dip of the strata in this glen, (Burral,) was uniformly W. 
and N. W., and therefore not conformably to what 1 suppose the general 
dip of the formations throughout these mountains. Nor is it an 
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irregularity confined to a small extent of country, for the surrounding 
ridges and peaks ore all obviously conformable in dip to that observed 
in the valley itself. In the Kama Sera glen again, it was observed 
to be,* which is something more approaching to the usual dip. In 
this case the principal effect due to the disturbance of the strata, 
(if they really be disturbed,) would be found in the Burral glen. /It 
is to be observed, that both the Burral and Comoulda rivers spring from 
the furrows which intersect the sides of the great Kedarkanta peak 
elevated — } feet. This peak is remarkable for its shape, and for the ar- 
rangement observable on the summit. The shape is that of an im- 
mense truncated cone, which appears to have an oblique position, owing 
to its greater slope on one aide, and precipice on the other ; the summit 
is flat and of some extent ; at one end is a considerable hollow, in 
which are wedged together, in utter confusion, enormous blocks of 
gneiss, the rock of which the mountain consists. The strata a])pear to 
dip N. W. What connection the peculiar character of tliis peak (if any) 
may have with the irregularity of the dip, it would be vain to enquire 
without a more detailed examination of the vicinity. 

181. At the mouth of the Burral glen is an extensive flat, com- 
municating with a similar dne in the valley of the Jumna, and very 
little higher than the present level of the latter. It is observed to 
terminate in the bed of the Jumna in smooth rounded elevations, which 
on the river side are cut down vertically, and exhibit, in the precipice 
facing the river, their structure in the most complete manner. This 
precipice is about 120 feet high, and is composed of Iposc gravel 
and sand, with numerous round stones of every size sticking in it, some 
of them half projecting. On the opposite side of the river appears a 
similiar bank, composed of similiar appearances, and of the same height. 
The intermediate space, to judge by local appearances, must have been 
once filled up; for* so narrow is the gorge, that no possible slope at 
which they could lie would clear them of the river bed. Indeed, the 
one is washed by the waters of it, and at the foot of the other, the 
path is not more than a few feet wride. 

182. The right bank sinks, as 1 have said, gradually into the broad 
and level flat at the mouth of the Burral glen, the slope being, like 
the latter, covered with verdure. The left bank continues of moderate 

* Blank in MSS. 
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width to a point below the affluence of the Burral, and then gradually 
subsides about half a mile. Below this point occurs a third similar flat, 
doubtless composed of the same materials, and containing about half a 
square mile of level ground. It is worthy of remark, that the three 
are, as nearly as the eye can judge, of the same level. It should also 
be noted, that in the two, the structure of which appear, nothing like 
strata or a division, nor distinction of deposits occurs ; the great and 
small boulders are indiscriminately mixed in every part, and the whole 
has the appearance of being the effect of some very powerful, but 
sudden or short-lived cause. The fragments most abounding are 
quartz rock of all colours, next to this is hornblende schist, with very 
few of granite or gneiss. 

183. The last rock observed in the Burral glen was a blue talco- 
argillaceous schist, with a pearly lustre. In the bed of the Jumna, 
close byathe suspension bridge, a mass of limestone occurs. On crossing 
the river, a rock of limited extent is met with, and of very anomalous 
character. It is probpbly a mixture of chlorite quartz and felspar, the 
latter not abundant, or the green ingredient may be some variety of 
hornblende. The structure appears to be laminar, yet the fracture is 
such as to indicate the amorphous. It ic a tough rock, and breaks 
with sharp comers. It is succeeded by extensive strata of a talco- 
argdlaceous schist, the prevailing colour of which is an olive brown. 
The dip appears to be N. W. the same as that in the Burral glen, 

184. From Burket to Bimsa, the prevailing rock is chloritic schist, 
often inclining to argillaceous, often soft and decomposing, intermixed 
with beds of quartz rock which generally incline to a green colour. 
The earthy, or decomposing and the more perfect straight laminar 
types, are often found in the compass of a few feet, nor can there be 
any doubt of the unity of this formation when we view it in nature ; 
although a collection of the specimens, unless extremely numerous, 
might exhibit some very striking contrast. Frequently, the laminae are 
extremely thin, quite flaky, and in this case they are seldom separable 
of any size. From such a rock, it is impossible to detach a specimen, 
for on the application of the hammer it flies into showers. When the 
colour inclines to green this rock is generally soft, when to blue it 
is hard. No good examples of strata are met with on this line, the rock 
seldom appearing but in surface patches of no great extent. 
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185. From Bimsa the road ascends a lateral ridge, and thence descend- 

ing upon the village of Tevan, crosses the Bunnee glen near Kateel. 
On the summit of the ridge, or rather just below it, there is an expo- 
sure of the rock, (in a space little exceeding ten square yards,) of 
the following very dissimilar substances : — 1. a light bluish grey mixture 
of talco-argillaceous schist and quartz, this changes to, 2. a more ^rfect 
schist, with bent laminae, the colour still bluish or grey, the aspect a 
little talcose ; 3. a true chloritic schist, with similar bent laminae ; 4. a dull 
green earthy compound without lustre, has a subconchoidal and uneven 
fracture, splits into thick flags, and is subcleaveable ; it is probably a mix- 
ture of hornblende and felspar, or of chlorite and felspar, or possibly all 
three ; 5. a light bluish green talcose schist, with curved and straight 
laminae and considerable lustre. These types will also serve for a des- 
cription of the rock as far as the ford over the river, occurring in various 
propositions and successions, which it would be a waste of ti&ic to at- 
tempt to devolve, the whole being united in the clearest manner, and 
constituting but one formation. • 

186. The ridge just crossed in its prolongation, puts on the appear- 
ance of the limestone precipice described. Art. 181, and on cross- 
ing the Bunnee river, there \s little doubt but that these appearances are 
indicative of a limestone bed. It continues for about two miles, when 
argillaceous schist establishes itself, extending over the Gooddur Kuttal 
Pass to MooUa, a small village in the Gooddur glen. This schist is 
certainly not at all talcose in its aspect. It is of a fine granular or 
earthy composition, is very soft, and is remarkable for splitting into 
prisms, not laminae or slates. They are sometimes of considerable length, 
slightly flexible, and would form very excellent slate pencils. It is of a 
great variety of colours, black, bluish, greenish, yellowish, olive brown, 
reddish, &c. &c. It contains numerous beds and veins of quartz. Below 
the village of Moolla, it passes into, or is replaced by a true chlorite, 
dipping N. W. with an inclination of 35^. 

187. From Moolla to Horinsee, the argillaceous schist prevails, 
none of a chloritic character being visible. Close by the latter village, 
there is a mass of rock deserving of examination. It appears to be in 
one spot of a fine blackish greywacke schist, with scales of mica disse- 
minated: the composition fine granular, the structure well marked 
schistose. It is in contact with, and passes into a reddish brown rock of 
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coarser composition, with a structure amorphous, or at least only 
subschistose. Adjoining the latter, a greenish grey rock of fine granular 
composition, the structure entirely amorphous, and having a high 
specific gravity ; consequently containing either hornblende or augite. 
The three types are all included in a single mass of no great extent, and 
on passing them, argillaceous schist of the usual character is found. 

188. From Horensee, the route passes down the Bhudree glen, which 
is of some width, and encloses a good deal of level ground. In conse- 
quence, the rock is not often visible. Close to the village of Kol, there is a 
sudden descent, in which strata of schist appear intermediate in character 
between argillaceous and micaceous schist. It is accompanied by quartz 
rock, which as usual, forms a series of transitions into the schist. A little 
beyond Koree, a pale bluish grey subschistose rock, a composition pro- 
bably of indurated clay and quartz rock, comes to the surface. It is 
succeeded by a dark blue argillaceous schist, containing nodules of quartz, 
the laminae of the slate being bent round them ; a bluish grey rock of a. 
subschistose structure, ''not very quartzose, becomes then established. 
If it were not that it wants the decided appearance of a mechanical 
origin, 1 should feel strongly inclined to call this a greywacke. But 
the erroneous application of the latter name^is the more to be guarded 
against, since it has become certain, that some of the rocks which have 
been distinguished by this appellation, are identical with the red sand- 
stone, a rock of which no trace is found in this quarter. Under the title of 
argillaceous schist and quartz rock ; it cannot lead to any false conclusi- 
ons, and as such, it may be described until our nomenclature of rocks be 
more discriminative of them than it is likely for a long time to be. 

189> It continues as far as Koodmon in the valley of the Aglar, 
forming the whole of the ridge which separates the Bhudree glen. In 
the bed of the Aglar, a very similar rock prevails, but on the ascent 
it acquires the more characteristic aspect of a true clay slate. In- 
faceous conglomerate is also seen in isolated masses, and occasionally a 
blue limestone. Near the village of Ramon, the latter rock becomes 
established, to the exclusion of the slate. It is, however, of very various 
aspects, sometimes it is a black, hard, non-effervescent rock, foetid when 
struck, and possessing scarcely any resemblance to limestone. This is 
its condition generally in the vicinity of the masses of gypsum which 
are here found ; at other times it is highly siliceous, and though bearing 
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the appearance of limestone, might from its non-effervescence, be called 
schist ; the pure blue limestone is, however, also found, and in consi- 
derable quantity. 

190. Tlie gypsum which is associated with this limestone, is of a 
saccharoidal aspect, the colour being beautifully white, and the grain 
fine. No crystals, except the most minute, have been observed. It is 
found neither in beds or veins, but in superficial amorphous p^ches, 
presenting an appearance of considerable singularity and interest. It 
is always connected with the black non-effervescent rock described 
in the preceding paragraph. The latter has very often the appearance 
of reunited fragments, and the gypsum sometimes contains nodules of it. 
Without doubt some connection exists between the origin, or at least 
the present place, of this gypsum and this very singular rock, always 
found in contact with the former, and not ob^rved hitherto anywhere 
but in the immediate vicinity of it. There is not the slightest appear- 
ance of stratification in either rock. 

191. From Ranon to the summit of the rklge, (Mussooree Tuba,) 
limestone prevails, and the varied and picturesque disposition of this 
mountain sufficiently attests the character of the rock. In all countries it 
has been observed, that nOt only are the limestone districts most fertile 
and productive under the labours of agriculture, but that also when 
abandoned to the hand of nature, they furnish the most picturesque and 
beautiful scenery. The summit is composed of the same rock, and 
constitutes one of the most romantic spots within the circuit of the 
mountains. 

192. Advantage has been taken of the elevation, and the consequent 
coolness of the climate, to establish a nursery garden at Saharunpore. 
This is intended for the purpose of naturalising the more hardy plants 
of the interior, that otherwise would languish and die, under the fer- 
vors of a tropical sun if too suddenly transplanted. It promises to be 
eminently successful, though as it had only been just begun when I 
visited it, this opinion must rest on other grounds than experience ; no 
doubt a favorable feature in the plan, though accidental, and not a dis- 
posing reason for the original choice, is the nature of the rock; the 
argillaceous and micaceous schists, the only rocks besides limestone 
from which the selection lay, furnishing a very poor and meagre soil for 
almost every description of produce. 
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193. From the garden, the road descends obliquely along the face of 
the range to the village of Juree Fanee, in this line the limestone is lost 
almost immediately, and argillaceous schists succeed. They are of various 
colours, many of them very bright, red, yellow, green, grey, olive brown, 
purple, &c. lliis change of colour is characteristic of this rock, which 
is further remarkable for its different degrees of consistence, being at 
one time soft and diffusible in water like clay, at others hard, and 
though not furnishing good rooiing slate, yet very similar in minera- 
logical character to that substance. 

194. At Juree Panee, limestone again appears, but in small quantity ; 
some specimens were observed of it containing veins of fibrous gypsum. 
These were of the most regular type, and had no resemblance to the 
black scoriaceous rock before noticed, as associated with the gypsum 
near Kanon. The argillaceous schist again establishes itself, and con- 
tinues t(f Rajpoor at the foot of the descent. In this line it is rather 
harder, in general, than that above described, and inclines more to blue, 
purple, and green colours. It contains masses of quartz rock often 
strongly impregnated with the matter of the slate. At the foot of the 
descent, the structure appears to change to that already described 
Art. 184, as consisting of thin foliae or leav^ scarcely adhering, and of 
very limited size. 

195. The mountains which bound the Doon to the north, and which 
stretch from the Jumna to the Ganges, are all composed of argillaceous 
schist. Beds of limestone occur similar to those already described, but 
never of any great extent. Gypsum also similar to that at Ranon is 
found, and under similar relations at two other places, and it is pro- 
bable, will be eventually discovered at many more. In the bed of the 
stream in which the Sunsar Dhora; or Dripping Cave, is situated, and 
about a mile higher up, may be seen the remains of a very large bed of 
this substance, the greater part having been removed !)y quanying. It 
lies in the same kind of superficial amorphous mass, and is associated 
with the same foetid anomalous black rock as at Ranon. There are two 
varieties which lie in contact, and between which, a kind of transition 
takes place. The one is of a beautiful saccharoidal aspect, of a snowy 
white colour and fine granular composition. The other is of a dirty 
white colour, approaching to yellowish grey, and the composition is 
finer, almost impalpable; nor are the minute crystals discoverable in 
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it, which may be seen to constitute the grain of the otlier, being iu 
fact dull and earthy, like chalk. It is the more abundant of the two, 
and indeed may be had in almost any quantity. It would probably 
answer for the preparation of plaster of Paris, though certainly not for 
statuary. 

196. The other locality is in the bed of a small nullah, which falls 
into that in which the Dripping Cave is situated. There are s/me 
springs in the bed of this stream, which have a strong odour of sulphu- 
retted hydrogen, and I should notice that the water of almost all these 
streams deposits carbonate of lime. The gypsum at this locality was 
described to me as forming a mass incumbent on clay slate, and not in 
contact with either limestone or the black rock so often mentioned. 
This mass had a flattened form, and might be called a bed ; a perpendi- 
cular fissure in the slate was filled with gypsum continuous with the up- 
l)er mass, thus giving the idea of a deposit. In my attempts to find the 
[dace I was not successful, but I met with many loose masses, and some 
of rather impure appearance, entangled with th(? angular debris which 
had rotted from above, and settled into banks of different heights at the 
foot of the mountains. It was associated in such a manner, as to 
leave no doubt that it had Been in a state of fluidity when it assumed 
its place there, and thus we might pronounce with some certainty 
on the comparative ages of these masses of gypsum, which in tliis in- 
stance at least must have been posterior to the formation of this local 
debris. 

197. We have now again descended to the Doon, where a totally 
different order of things prevails. It may be useful before proceeding 
to the Eastward, to notice different detached points at which the same 
formation of argillaceous schist has been observed. At Riki Khes and 
along the banks of the Ganges, as far as Deoprag, no other rock is seen. 
In the route too from Dehra to Teeree, the residence of the Gurhwal 
Raja, it equally prevails, the several types corresponding accurately to 
those already described. In particular may be seen the soft variety of 
various bright colours in the ascent from the village of Manjgaon 
in Sikimana pergunnah. Excellent roofing slate is general throughout 
this quarter, nor are the houses ever covered with any other materials ; 
along the whole valley of the Aglar, it was equally general, occasion- 
ally presenting however a patch of limestone. The By rath range, which 
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shuts in the Umloo, is also composed of it, frequently containing beds of 
quartz rock. In the valley of the Tonse, argillaceous schist is traced as 
high as the village of Kande. In the route from Galree to JytuU, little 
other rock is seen excepting limestone, which in the neighbourhood of 
Kangra is abundant. 

198. From Jytull again to Subhattoo, the road, passing along tlie 
summit of a ridge, carries with it, the whole way, argillaceous schist. 
In this tract, no limestone beds arc found, but quartz rock is common 
from. Subhattoo to Bar ; in descending to the plains the same rock con- 
tinues. In passing to the north road to Kotgurh, it is equally constant, 
at least as far as Ltinla ; how much further it continues in that direction, 
or where the junction with the mica slate takes place, I have no means of 
judging. From Subhattoo to Joonug, the residence of the Ranee of 
Kyoontal, it is equally constant, and extends probably much further. 
In the route from Nahun to the Choor mountain, clay slate prevails to 
within a very short distance of the latter, containing extensive beds of 
limestone, which in detached masses stretch along the crest of tlie Sacen 
range, dividing the valley of the Girree from that of the Jullal ; connected 
with their beds are probably the masses which form the summits of the 
Rajgurh and Krol mountains ; at the feet Si these the schist reappears, 
continuing to extend as far as Subhattoo. Finally, the valley of the 
Sutlej between Koomharsen (or a little below it) and Soonce contains 
this formation. 

199. It is time now to return to our details on the Kedamath road, 
which were broken off at Almorah, (Art. 152.) At that place we have 
seen micaceous schist is the rock. But the details of it 1 shall postpone 
for the present, to trace out the limits and relations of the argilla- 
ceous schist in descending to the plains. There are two routes in 
which these have been examined, the Pass by Chilkeea, and that by 
Bhumoorec. In the first of these, micaceous schist extends a few miles 
south of Turkhet, the second stage in the route from Hawal Bagh to 
Chilkeea. Between Turkhet and Pepul Point, it is gradually exchanged 
for an argillaceous schist of peculiar character. It is occasionally quite 
soft, white, and talcose, being rather meagre than unctuous. The mica- 
ceous schist again makes its appearance after a short interval, and 
then a very fine-grained gneiss in the ascent to the Bukar Mundal Pass, 
on the summit of which is a dirty brown-coloured micaceous schist 
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of an arenaceous composition, which is succeeded by a magnesian clay 
slate accompanied by quartz rock. The former frequently contains 
patches of a soft white clay, which evidently originates in a decomposing 
talcose schist, as the latter occurs in contact with it. 

200. The quartz rock is most abundant as we approach Peepul Point, 
and immediately above the place of encampment there occurs a set of 
appearances which 1 think deserve description. It is so seldom in ^ese 
mountains, that wc can trace the junction of two rocks, that no oppor- 
tunity should be lost where it is accessible of recording the phenomena. 
Fig — will render the following description more intelligible; it is anomor- 
phous rock, apparently one of the numerous types of argillaceous quartz 
rock. It is seamed in every direction, as this rock very often is, but 
exhibits no trace of stratification. C. which adjoins it, is perfectly dis- 
tinct, the line of junction being strongly markc^d. It is a white are- 
naceous rock covered with brown spots, crumbly, and with little<Consist- 
ence, but feeling gritty in the mouth. It is probably quartz, or a 
mixture of quartz and felspar, and the iron-stetined spots may arise 
from decomposing pyrites. It passes below into a tolerably hard rock. 
D. is a series of thin folise or leaves (they can hardly be called slates) 
of argillaceous schist, of a flumbaginous aspect ; they are soft, and soil 
paper. The series in its progress upwards gradually diminishes in 
thickness till it disappears ; it is a quartzose argillaceous schist, stratified 
distinctly, the strata lying parallel to the preceding, nearly vertical. 
This latter, like A, arc types of the ordinary rock, which seems to oscil- 
late just here, between quartz rock and argillaceous schist. 

201. The character of the rock C. (1 can hardly call it a vein,) affords 
strong promise of the existence of graphite in this quarter. This mineral 
belongs to formations of the earliest sera, as anthracite has been referred 
to the suppositious transition class, and coal to the aera of secondary 
rocks. It is remarkable too, that the deposit from which graphite of the 
best quality is procurable, and which indeed furnished nearly the whole 
civilized world with the variety used for pencils, that of Borrodalc in 
Cumberland is situated in a clay slate on the border of primary moun- 
tains. There does, it is true, appear some doubts as to the real nature 
of this formation, for some insist that it comprises rocks of the trappean 
type ; however this may be, it is not the less certain that argillaceous 
schist is known often to contain very valuable beds or veins of graphite. 
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202. From Pecpul Point to Okuldoona, the route is in the bed of 
the Casilla river, the latter being crossed eleven times ; every where it is 
full of the rounded stones so often noticed, and their accumulations 
arc sometimes observed to attain a height of 150 feet even, above it. It 
may be stated, generally, that where the river bed, or valley is narrow, 
there they attain to the greatest height ; and where sufficiently wide, 
the extent is greater, but their height less. What the depths of those 
accumulations in the immediate bed of the river arc, 1 have no data to 
determine accurately, but there are several reasons for believing it to be 
very great, lliey seem to be all of a very uniform character, modifica- 
tions of quartz rock, more or less impregnated with clay slate. 

203. The rock in situ here is of a rather singular character, but it 
will be here afterwards seen, that it is found in many distant parts 
of these mountains. It is in fact a quartz rock, but contains talc instead 
of mica! The strata are very obscure, although it is traversed by nume- 
rous irregular seams. In one instance 1 observed a mass of clay slate 
of a lenticular shape, inclosed in it, the length of this included nodule 
was about 10 feet, the thickness one foot ; something like transition was 
observed at the junction. Thi^ rock has a considerable extent in the stage 
to Ookul Doonga. It is succeeded by a blade amorphous rock of almost 
im])al])able composition, which is traversed by veins of quartz. This 
passes into a talco-argillaceous schist with thin laminae, but so tender, 
that no specimens are obtainable. Quartz rock of an ordinary character 
next succeeds ; the strata very irregular and contorted. It is of a reddish 
colour, and almost compact, and in mineralogical aspect strongly resem- 
bles the boulder stones found at the foot of the hills. Fragments of the 
talcose quartz rock which 1 have just noticed, and which is not seen 
in situ in the intermediate space, have been observed at Dhikoolee, a 
distance of at least 18 miles. This rock is so remarkable, as already 
noticed, that its fragments are recognised with the greatest certainty, and 
we are thus enabled to trace the course which these boulder stones 
took, as also to judge of the distance they were transported. 

204. Ookul Doonga is situated on rather an extensive flat ; the bed 
of the river is composed, as already noticed of these rounded, stones. The , 
rock is not therefore visible for a distance of a mile and a half; jt^ls 
then seen in the river bed, and has the character of a micaceqiV^^ fine- 
grained sandstone, stratified distinctly, but not at all schistose, or at 
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least not readily fissile. The fracture is difRcult to obtain, as it splits in 
various directions with a kind of cleavage, on the face of which it is 
difficult to discern the mineralogicol structure ; the strata are frequently 
curved, and the dip sometimes reversed. On it lies a rather thick bed 
of a rock of an argillaceous character, rather one of the shales than 
a schist. • It is loose and unconsolidated, having the appearance of. a 
soft and tender rock which had been crushed ; nothing like mark4 of 
stratification ore observable. Its colours are various, and with this shat- 
tered appearance, characteristic ; i. e. green, white, black, purple, red, 
yellow, all of decided tone, and changing often within a limited space. 
On this lies the diluvian deposit of rounded stones and gravel, which 
notwithstanding all the inequalities of the ground, and they are great 
and numerous, has its upper surface perfectly even and almost level. It 
is to be remarked, that wherever these beds are visible in their lowest 
limit, they are dways found resting on these shattered masses of shale, 
and never in any instance on the sandstone. 

205. In this rock wc take leave of the argillaseous strata which wc 
have now to follow out in the route leading from Almorah to Bhu- 
mouree. The micaceous schist beds, the details of which, as before observ- 
ed, we will postpone till we <X)me to the description of the granite, con- 
tinue beyond Powree, the first stage, to within a short distance of the 
halting place, Ramgur, on the summit of the SSohakatee Pass. It is 
exchanged for a very hard bluish grey rock, with much of the external 
aspect of limestone, but non- effervescent, or very rarely so, and in a low 
degree. It is marked with stripes of a darker colour, breaks with a 
sub-conchoidal fracture, the grain of which shews it to be a composed 
rock, but so small is it, tliat there is difficulty in determining precisely 
what arc the ingredients. Mica and quartz are evident, and a dark 
mineral, which may be either indurated clay or hornblende ; some speci- 
mens contain also carbonate of lime. It forms a lengthened mass in the 
micaceous schist, being observed to descend to the bed of the Ramgur, 
and rise on the opposite side, holding an oblique course across the valley 
for a considerable distance, which is easily traced, owing to the peculiar 
surface character of the rock. From all the characters of the mass 
1 am very much inclined to consider it as a vein. 

206. Below the Pass, we have a white schistose quartz rock of rather 
arenaceous composition. It may contain a small quantity of felspar. 
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In the bed of the Ramgur, the rock is of a light grey colour, with black 
specks disseminated. This rock evidently contains talc, (prismatic talc 
mica,) as well as quartz, and perhaps some felspar. Near the Bungalow, 
the character becomes more regularly that of gneiss, and at the foot of 
the ascent to the Ghagur, specimens are obtained which however, unlike 
the Himalaya gneiss, are yet equally entitled to the name, at least in 
the present state of our terminology. This gneiss which constitutes 
the whole of this range, at least in this quarter, is deserving of a 
detailed description. 

207. This rock may be said to be characterised: 1. by its small pro- 
portion of felspar ; 2. by the predominance of a talcose or argillaceous 
ingredient; 3. by the singular types under which it sometimes ap- 
pears, or in other words, its transitions into very anomalous rocks. It is 
of a schistose rather than a slaty structure ; has a talcose aspect, varying 
in colohr from a greenish to a yellowish grey, soft though tough, and of 
the peculiar composition which entitles it to be called gneiss, though of 
so small a grain as to occasion the separate ingredients to be not always 
easily recognisable. Besides the felspar and talc, it contains quartz, and 
occasionally hornblende, (Hemi prismatic augitc spar.) The two most 
singular types into which it passes are ;• 1, a white schistose rock, 
probably composed of talc quartz and felspar, and 2, a dull reddish 
brown amorphous rock of earthy composition, and of a cleavable struc- 
ture. This passes into a harder type of a darker colour, which is equally 
remarkable for its cleavable structure, and want of the schistose. This 
latter is found on the summit of the Ghagur, and has all the appearance 
of a perfect greenstone. 

208. Below the summit on the south side, the same talcose and 
schistose gneiss is again found as in the ascent from the north ; but in 
the descent to Bheem Tal, it appears to pass into an argillaceous schist, 
which occasionally seems to oscillate towards hornblende rock. In 
the latter case, instead of being schistose, it is always cleavable, the 
joints of the cleavage being of a copper brown colour, and exhibiting 
no marks of the internal composition, which can only be observed 
in the cross fracture so difficult to obtain in this rock. At the Pass near 
Sumket, which may be considered as the foot of the Ghagur, a rock occurs 
very much resembling some greywackes. It is a granular mixture of 
quartz and clay slate. At Bheemtal, the cleavable rock is prevalent. 
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209. The strata of which the Ghagur is composed, dip very regularly, at 
some points varying between E. and N., the inclination generally small, 
though sometimes as high as 40^. The cleavable types are, if at all, 
very indistinctly stratified, but they are traversed by rents or cleavages 
in every direction. The two types may be seen everywhere passing 
into each other, nor can there be a doubt of their geological iden 
yet it is impossible to have specimens of greater dissimilarit 
mineralogical aspect than arc furnished by these rocks, a proof, if it 
were wanting, of the mischief of adopting the geological relations of 
rocks as the basis of our classification. 

210. Between Bhcem Tul and Bhumouree, some interesting pheno- 
mena are to be observed. The rock continues to be in its general 
character an argillaceous schist ; some specimens of a purple colour 
and very perfect type being procured a little belpw the former place. 
In the vicinity of tliis is seen a small amorphous mass of a tilfaccous 
character, and dark greenish grey colour; and at no great distance 
again, a huge block of the most compact qisartzose conglomerate. 
In this latter, the cement is of a hardness and compactness which 
rivals the imbedded portions. No other sample of this rock is seen, the 
mass is evidently not in situ, but there are no circumstances in the 
vicinity to give any clue to its origin. 

211. In the bed of the Nullah, half way down, round blocks are seen 
of a greenstone, in which the crystals of hornblende, (Hemi prismatic 
augite spar,) are distinct. The specific gravity of this rock is 2.9. 
That of the purple slate is 2.58. The latter passes into a dark 
blackish rock of a fine grain, and less perfect schistose character, the 
specific gravity of which is 2.7. The determination of these evidently 
points it out as a transition between the greenstone and slate. Fragments 
of toadstone are found in the same neighbourhood, having the same, 
specific gravity of *2. 7. These consist of a dark, greenish grey ground, 
with white oblong spots, occasioned probably by imbedded crystals of 
felspar. The base evidently contains hornblende or augite, but the 
composition is impalpable, and to appearance, even with a magnifier, 
homogenous. 

212. A little below this a rock is found something resembling the 
transition between the greenstone and the schist, but of a lighter 
colour, it may probably be called a fine greywacke. It is distinctly 
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stratified, dipping 10® N. W., the angle of inclination being 44®. It 
gradually passes into a most perfect micaceous sandstone, which is 
found occasionally to contain small nodules of greenish grey clay. 
The transition is observed to a great advantage, as the whole of tlie 
strata are exposed, nor have 1 seen in any part of the mountains an ap- 
pearance that more interested me. 

213. A little below this, we descend to the Balleea Nuddie, where the 
sandstone is again found, and resting on it various coloured and shat- 
tered rocks, described in Art. 204. In the bed of the Nullah, the frag- 
ments are, some limestone, some clay slate of a hardness approaching 
to that of jasper, but the greater part quartz, more or less impure. 
Near the bridge may be seen blocks of the blackish amorphous 
rock before noticed, and which in one solitary instance has been observ- 
ed to have a partially cavernous structure ; some of the cavities being 
filled wrtli a zeolite mineral, (Kouphone spar.) This rock certainly appears 
to pass into the purple argillaceous schist, but as so often remarked, 
access is wanting to the junction of the rocks in order to establish this 
fact with certainty. 

214. In this vicinity, (a little below the Buleea Nuddie,) I picked up 
fragments of a perfect greenstone of a hrge grain, very similar in 
fact to that of a granite. The ingredients were compact felspar and 
quartz. I have never found any thing like this rock anywhere else, nor 
have 1 been able to trace it to its original site. Sandstone, irregularly 
mixed with conglomerate, then continues to Bhumourcc, where also 
it is to be seen, (in the bed of the Nullah,) dipping to the North at an 
angle of about 25®. Bhumouree is situated at the foot of the hills, in 
the Bhabur or elevated part of the Teraee. 

215. I must now return to a route, the details of which ought to 
have been given before the last two, but the omission is not one of any 

of the gneiss to very near the summit of the Pass, below 

which it is replaced by chloritic schist : fragments of homblendic schist 
being also very common. Tlic former continues to near Pokree, occa- 
sionally giving place to talcose schist, occasionally to talcosc quartz rock. 
Near some of the old galleries of the copper mines worked here, arc 
beautiful specimens of an emerald green straight laminar slate with high 


® MSS. defective. 
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lustre. It passes so gradually into talcosc schist of the palest colour, as 
to leave no doubt of their being but coloured modifications of the same 
rock. In the rock in which the galleries at present worked are situated, 
a flesh coloured schist is found, of a mixture of talc and quartz. It passes 
into a subschistose rock of a similar composition, the latter ingredient 
being in greatest quantity; in fact a talcose quartz rock. This is 
exchanged a little lower for a dark olive green soft rock, of a schistcrae 
structure, but not laminar, the aspect of the fracture being scaly. 

I think it consists chiefly of hornblende. 

216. The copper mines here are situated in the quartz or talc slate 

just described, a rock of so soft and tender a nature, as to form a very 
strong objection to the efficient working of them by its frequent failures 
in the different galleries. At the time I visited the place, they had all 
fallen in, and consequently no specimens of the ore were obtainable, 
except such as could be gleaned from the rubbish lying at the fliouths 
of the several galleries. These pointed to vitreous copper, or the sul- 
phuret, the richest ore known. Copper p 3 rrites %as also observed, and 
blue and green copper in small quantity ; whether the ore is in the form 
of veins or beds, it is impossible to judge in the present state of things. 
The water which issues frdb the galleries has a specific gravity of 
-■ ■, is impregnated with the sulphate, and deposits sulphate of 

copper on the stones over which it flows. These mines evidently have 
been very productive, to judge by the extent to which they have been 
worked. 

217. On the ridge from which the descent to Boomot commences, 
micaceous, or perhaps rather an impure talcose schist occurs. It con- 
tains a good deal of quartz, below this a decided talcose schist 
appears, of a greenish hue. In the bed of the torrent, at the foot of 
the ridge, blocks are found of hornblende rock, containing pure 
hornblende in bundles of needles, and glassy actynolite, in contact 
with a reddish felspar. 1 did not, however, succeed in detaching 
any good specimens; some rolled pieces of hornblende were found, 
having the closest resemblance to charcoal, in all save specific 
gravity. In these, the apparent fibre was most commonly curved, the 
lustre always dull. The rock from hence to Boomot is entirely talcose, 
being either a granular mixture of talc and quartz, (talcose quartz 
rock,) which occasionally becomes quite soft, and disintegraring ; oc- 
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casionally a perfect talcose scliist, which oscillates, as the rock always 
does, towards chloritic schist. A granitic mixture of hornblende and 
quartz is also found in limited quantity, the type in fisict of a green- 
stone. 

218. At Boomot, which is situated on an extensive flat, we find the 
rounded stones so often described, the flat being entirely composed of 
them ; the height above the river is 200 feet, and the extent considera- 
ble. The rock in situ is seen, however, at the third of the ascent, and 
it is chloritic schist, which appears on the other side to pass into 
greenstone slate. On the left bank a larger flat is seen, being upwards 
of two miles long, and half p. mile, or more, wide in the broadest part. 
This is also composed of the same rounded stones ; these beds can 
never have owed their origin to any body of water so limited in quantity 
as the present supplies of this river; and besides these table lands 
are in*^ reality 200 feet above the present bed. There occurs here an 
appearance which is of considerable interest ; there are two levels, and a 
considerable difference between them in height, the lower table being 
nearest to the river. This condition of things certainly reminds one of 
parallel roads, as they have been called, in some of the glens in Scotland. 
Similar appearances have been observed by Captain Hall in Chili. The 
resemblance is the more interesting, because I believe it is now a ge- 
nerally received opinion, that the latter owe their origin to the succes- 
sive burstings of a lake, at distant intervals of time. 

219. On crossing the suspension bridge, a* rock very like greenstone 
slate is found, it passes into the chloritic schist observed below Boomot, 
and through that, on this side, into a perfect talcose schist, of white, 
yeUow, and blue colours, &c. On the fiat no rock is visible, but again in the 
bed of the stream, which comes down from Dhunpore, the granite rock, 
which I have called greenstone, is again detected, occasionally passing 
into a greenstone slate. It contains nests of indurated talc or potstone. 
The schists are always conformably stratified, that is, they dip to N. £., 
but the greenstone is generally amorphous. The schistose rocks con- 
tinue, often verging on chloritic schist, and interstratified with quartz 
rock as far as the route lies in the bed of the Nullah, which is of great 
depth and narrowness, the sides of mural steepness laying open, in 
beautiful natural sections, aU the particulars of the rock worthy of 
notice. 
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220. It was observed, that sometimes the change from the green 
schist to the quartz rock was sudden; sometimes a real transition is 
seen. In general, the schist has a stronger resemblance to the chloritic 
types, though it is also found a perfect hornblende schist. The dip and 
inclination of the strata present great local irregularities, the former 
being sometimes reversed within a few hundred yards, and the latter 
not unfrequently 90**. The direction appears to follow a curved line, 
being in the first instance observed as conformable, t. e. N. W. It 
is then seen to run N., from which point it gradually changes to N. 
35*^ E. In the first case the dip was as usual N. E. ; as the direction 
changes, the strata become wedge-shaped, and assume a vertical position, 
till at length it is found that the dip is reversed, being finally S. E. 

221. From the bed of the Nullah, the route ascends to Dhunpore, 
where arc worked the most valuable and productive copper mines in 
the mountains. Hie rocks which are found in the ascent to the 
Koangola Pass and descent thence are various in character, and a more 
enlarged examination of this neighbourhood is lequired to determine 
their true relations to each other. In the ascent to Dhunpore, quartz 
rock is the prevailing substance, which passes on the summit of 
the ridge into a very thin slaty rock of a yellowish colour, exceed- 
ingly hard, and composed apparently of quartz with some talc. The 
laminae of this are not above a tenth of an inch in thickness. They 
separate with greatest clearness, are often bent or curved, are rather 
brittle, and consequently not obtainable of any size. This type might 
be called slaty quartz rock, in contra-distinction to schistose quartz rock. 
It passes into the pure amorphous type; argillaceous schist, then 
succeeds, variously intermixed with limestone more or less pure. 
The fonner occurs here of an intense black colour, similar to that of 
basanite. It has a schistose structure, but never separates into thin 
slates, the attempt to obtain such generally producing a conchoidal 
surface, or at least one more or less imevcn. It is moderately hard, 
of a fine grain, receives a good polish, would form a most su|>erior descrip- 
tion of writing slate, and is not even inapplicable to the purposes 
to which basanite is applied. It has a cleavage, or set of natural 
joints, the surfaces of which present the appearance of a slight iri- 
descence, or pavonine tarnish. This cleavage is most commonly, 
or at least very often, transverse to the direction of the scliistuse 
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structure. It is in contact on two sides, with an argiUaceous or 
siliceous limestone, which in its immediate neighbourhood passes into a 
perfect rotten stone. What the nature or cause of this caries is, 
which so often appears to attack rocks of the greatest solidity, no 
one has yet explained in a satisfactory manner. The unchanged 
rock is of blue colour, impalpable in composition, with a conchoidal 
fracture, and in appearance resembling perfectly the most regular 
limestone. It is, however, a very impure one, being highly charged 
with argillaceous or siliceous ingredients, or perhaps with both, 
occasionally it even strikes fire with steel, and approaches the nature 
of schist. In its passage into the rotten stone it is observed, first to 
change a little in colour, becoming gradually more tinged with the 
peculiar mud colour of the latter, which is so far different from the 
rotten stone of Derbyshire, as to be of a more yellowish than 
a brovnish tinge. The grain is observed gradually to make its 
appearance, and the rock to be full of joints or cleavages, till at last 
it is found of a dirty yellow colour, fine grain, very fiiable, and 
with a specific gravity of only 0.9. A series of specimens connecting 
the two extremes has been collected, which shews the progress of 
the change with great clearness; a rotten stone of bright colour 
appears to originate in a real argillaceous schist. 

222. The rock in the neighbourhood of Dhunpore is, as 1 have 
already stated, a quartz rock, it is distinguished for its peculiar shatter- 
ed and fissured aspect, no trace of stratification being observable except 
on the great scale. The irregularity of the strata is great, and the 
change of dip frequent. A mass of red dolomite appears in the middle 
of it east of the village, and it is in this latter rock that the copper 
mines are situated. This dolomite is evidently connected with the 
siliceous limestone on the Dhobree side, in which also a mine is worked, 
but the produce is inconsiderable. This mine is remarkable, however, 
for furnishing lumps of limestone, apparently changed by a similar 
process to that which produced the rotten stone, the result in this case 
being a perfect chalk ; such a change in the surface of limestone frag- 
ments is common, and has been noticed in the preceding details ; but 
excepting at Dhobree, I have never met such large pieces so perfectly 
changed to chalk. These fragments are used as a flux in the reduction 
of the copper ores. 
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223. On the Telkhunnee Pass, a brown schist is found, and thence 
descending to the village of Bissona, various modifications of the same 
passing occasionally into argillaceous quartz rock. Near the village, a 
granular rock is seen composed of quartz and indurated clay, having 
much the aspect of a greywacke. Here a mass of reddish limestone 
is found imbedded in the slate, in extent about 50 yards by 10, and 
capable of furnishing a very beautiful marble. Schistose rocks cont^ue 
to Kirsal, where traces of limestone occur in local conglomerates, in 
tufaceous masses, and even as an ingredient in the more compound 
schists. The prevailing type approached to that of stone slate, being of a 
composition almost impalpable, moderately hard, and of colours vary- 
ing from greenish grey tlirough yellowish grey, to reddish and purplcish 
grey. These specimens are seldom of a perfect slaty structure, the cross 
fracture is easily obtained, and it is often conchoidal. Below Kirsal, 
these schists assume more of a chloritic or talcose character, sand be- 
come more decidedly compound at the foot of the descent. Argil- 
laceous schist is established of a very regular type, though it is found 
intermixed with the green schists also, which are of a chloritic character. 

224. There is another route tending from the Boomot suspension 
bridge to this point in wl^^ch the rocks have been examined, and it 
will be more in place to record the particulars here. This route 
ascends by the village of Acend, in which the talcose schist observed 
in the vicinity of the bridge is exchanged for quartz rock, containing, it 
would appear, nests of indurated talc. At the village, a decided chloritic 
schist is found. The dip in all the schistose rocks is conformable, but 
in the quartzose or granular types, the strata are obscure. Between 
Acend and Jak the same rocks continue with an occasional appearance 
of brown tender micaceous schist. From Jak to Bendoolee, the transi- 
tion into the latter is more frequently observable, and it also assumes an 
argillaceous chaitcter. The granitic rock which I have for distinction 
sake termed greenstone also occurs, forming as usual a transition into 
the green schist. 

225. From the village, the route descends to the bed of the Ben- 
doolee Nullah, the rock being still chloritic schist, verging on argillace- 
ous, and enclosing huge masses of quartz rock, the relations of which to 
the schist appear very interesting, and deserving of further developc- 
ment. From what I could observe, it struck me, that these masses were 
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very large veins* their breadth being inconsiderable compared with 
their length, and their course oblique to the direction as well as to the 
planes of the strata; nothing like the marks of stratification can be 
seen in them, but they are traversed by seams ^in every direction, very 
similar in this respect to the smaller and less equivocal examples of 
quartz veins. One of these masses is observed to descend the moun- 
tain side into the bed of the stream and ascend the opposite side, 
always keeping the same direction, limited in breadth, and easily trace- 
able by the eye for many miles. 

226. In ascending the bed of the stream which descends from 
the villages of Ketee and Mulsee, and here joins the Bendoolee 
river, the chloritic schist is gradually exchanged for more decided 
argillaceous types. These are sometimes straight laminar, easily split- 
ting into slates, sometimes sublaminar and schistose, in which case the 
cross fracture is easily obtainable. The former are more frequently of 
an iron black, the latter of a purplish, reddish, or greenish hue. The 
two routes here coincide ; below Ketee a green schist occurs, remark- 
able for having two sets of divisions distinctly marked, forming 
an angle of 45** witli each other, the one being parallel to the schistose 
structure ; above Ketee again, quartz rock ofia bright Orkney yellow oc- 
curs, fissured and seamed in all directions, so that a specimen of any 
size cannot be obtained. The slates too in great part when tried under 
the blowpipe, fuse into a slag obedient to the magnet. These indica- 
tions point to an iron mine which is in the neighbourhood, but which I 
had not an opportunity of examining. The dip in this glen is always 
N. £., but the strata are nearly vertical, being frequently observed 
from 70® to 80®. 

227. On the summit of the Pass Dewoluc Khali, quartz rock occurs, 
and descending thence to Murara, it is found to contain talc ; fragments 
are observed here, which are a mixture' of compact fdspar and quartz, 
but the rock has not been observed in situ. Below Murara, micaceous 
schist is established, the dip being S. 35® W., and inclination 24®. 
It is full of small garnets ; traces of felspar may be found in it, and I 
am not without an opinion, that gneiss is to be observed on the summit 
of the ridge just passed, although in the immediate route quartz rock 
alone may be visible. The micaceous schist continues to appear along 
th^ bed of the Ramgunga. Near Agura, a mass or bed of limestone. 
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of a siliccoua or magnesian character occurs; it contains crystals of 
dolomite, (brachytypous lime haloidc,) and traces of green carbonate 
of copper (hemi-prismatic habroneme malachite,) also of copper p)rrites 
(p 3 rramidal copper pyrites.) A mine was formerly attempted to be 
worked here, but either from want of skill or perseverance, was aban- 
doned without any profitable result. ^ 

228. A rock occurs here, but in no large masses, which may with 
perfect propriety be termed a gneiss. It is of a curved or undulated 
schistose structure, and the composition is heterogeneous or mixed. 
The ingredients are so disguised, that it is difficult to speak with perfect 
precision, but it appears to me to contain quartz, felspar, mica and 
indurated clay. The second ingredient is the most doubtful, and 
exists in least (luantity. Close by this rock is found one of a brownish 
yellow colour, structure amorphous, composition simple or uniform, 
and earthy like chalk, tender and friable, traversed by veins of* a darker 
colour, but the same in every other respect. This rock also occupies 
but a limited space, and is succeeded by a* micaceous schist of a 
blackish blue colour, apparently much charged with argillaceous mat- 
ter. I should note, that the summits of the surrounding ridges are 
limestone, recognised witlf great certainty by their peculiar outline, 
and mural precipices stained with yellow and black. 

229. The preceding particulars apply to the immediate neighbour- 
hood of Mehul Chowra, the halting place below the Pass of Prendooa 
Khal. In the ascent to the latter, quartz rock and siliceous limestone 
are found ; still higher up, a purple argillaceous schist, containing mica, 
which graduates into a yellowish white micaceous schist; fragments 
were found of iron stone and of indurated talc. On the Pass, limestone 
often highly siliceous or argillaceous prevails, and it is accompanied, 
as it always is, by its local conglomerates, and its tufaceous deposits 
or incrustations. On descending the Pass, a great deal of the 
same rock is observed, but down in the river valley, it is seen to rest 
on argillaceous schist, the limestone still continuing to run along the 
summits, and occasionally descending lower down. It is in the junction 
of these two rocks that the beds or veins of iron ore occur, which 
are annually worked, during the healthy season, by emigrants from 
other parts of the country, who all quit the valley in May, when it 
is said to become unhealthy. 
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230. These mines are said to produce metal of a better quality 
than any others within the mountains, and this circumstance I at- 
tribute to the ore having generally a proportion of calcareous matter, 
which it is well known is one of the best fluxes, the ore itself being 
of the most common kind, red iron ore, (rhombohedral iron ore of 
Mohs.) The clay slate in which most of the galleries are situated, 
is of a peculiar character. * It is generally of a reddish or purplish hue, 
fine grain, not compact, splits into wedge-shaped schist, and with 
remarkable facility. There is also a cross cleavage which prevents 
the acquisition of large pieces; the spotted delineations which are 
sometimes observable in it, when viewed hastily, resemble imbedded 
nodules. They are always of a lighter colour than the general ground, 
being usually white or peagreen. The shape is elliptical; when they 
become very numerous the slate passes into an amorphous rock, which 
has all ^e aspect of a conglomerate. 

231. From Katsaree to Mehul Chaura, the route turns up a lateral 
glen, the bed of a fedfler of the Ramgunga. The debris is however 
thick on the mountain sides as well as in the valley, and the rock can 
only be guessed at ; limestone is seen occasionally at the summit of the 
ridges. Between Mehul Chaura and Dooanf, however, the rock appears 
in the bed of the stream. The first occurrence is that of the purple 
scaly schist, which seems of a nature intermediate between micaceous 
and argillaceous schist. It dips to the East of South. This is succeed- 
ed by an earthy and subschistose gneiss, which dips S. W. 10", mica- 
ceous schist is then found, and resting on it a granitic gneiss which is 
connected with the series of granite beds so often alluded to, and which 
will be described presently. The fragments in this valley consist of 
clay slate, quartz rock ; and latterly mica slate, gneiss and hornblende 
rock, as also chloritic schist. 

232. We may now return to Punnae, Art. 67, from which place is 
another route that has been examined, leading down the valley of the 
Aluknunda. The granitic rock which I have called greenstone, was 
noticed, as occurring in the bed of the Dhunpore Nullah ; beyond that 
point the talcose-granular scaly rock is seen to occupy great extent, 
similar to that which has been described. Art. 221 

It is remarkable here for containing much larger concretions than 
usual ; some of them have a perfect resemblance to rounded nodules im- 
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bedded, and indeed they can be detached from the including base. 
The rock is therefore certainly of the nature of a conglomerate, and this 
fact is further proved by the occurrence of rounded nodules of clay 
slate in an adjoining quartz rock. The concretions of tlic talcose 
granular scaly rock are always quartz, but of a peculiar resinous lustre, 
very unlike ordinary quartz, and in colour always inclining to blu^ or 
purple. This rock is a good instance of the deficiency we labor under, 
from our scanty nomenclature of rocks. It is very well characterised, 
and has consequently been recognised by me in many and very distant 
localities, yet we have no name by which to designate it, unless we call 
it quartz rock. It is singular, that in two of the localities where it has 
been traced, pieces of clay slate are found imbedded in the adjoining 
rocks, a phenomenon I have no where else observed. It here passes 
into the more ordinary quartz, which is occasionally chloritic. 

233. The rock at Nugrasoo is the same quartz rock, and it possesses 
the usual fissured aspect so often noted as characteristic, it being very 
difficult to detect any thing like the appearance of strata even on 
the great scale. In proceeding to Timee, at one of the lowest points in 
the route chloritic schist is found dipping to the E. at an angle of 56°. 
Whether a solitary includecFbed or connected beneath with the exten- 
sive strata observed near Fimnae, Acend, Jak, and Bendoolee, (Art. 
224) is difficult to say, for want of that full access to the junctions 
of rocks which so often interferes with observations in the mountains. 
From the little 1 have myself observed, I am of opinion, that chloritic 
schist is more generally a member of series than a single formation 
in itself, at least when we speak of the more decided types, they being 
seldom found of any extent compared with micaceous or argillaceous 
schist. The quartz rock passes into the talcose granular scaly rock, thus 
proving its geological identity ; but this would no more absolve us from 
giving it a name, than it would the several other rocks that graduate 
into each, but which yet have their distinctive appellations. An imbedded 
nodule was observed here, (being the largest seen,) weighing at least 
two and a half pounds, and it was readily detachable after fracture. The 
existence of conglomerate rocks amongst primary strata has been 
contended for by many geologists. De Saussure and Mr. Weaver are 
amongst the best authorities 1 can just now recollect. Assuredly the 
aspect of these rocks is at once sufficient to separate them from the 
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secondary conglomerates, nor could the merest tyro on being shewn 
both, hesitate to discriminate between them. The most obvious dis- 
tinction is the less earthy or mechanical appearance of the basis and 
the greater rarity of the imbedded pieces. Is the conglomerate struc- 
ture, such at least as it is found in crystalline rocks, one which can 
in any instance be explained by chemical composition, as affected 
by the many disturbing causes which may well have been supposed to 
influence the results ? In particular, can we derive any explanation of 
such a phenomenon from the galvanic energy which we may suppose 
would be developed by the interstratification of so many heterogeneous, 
and consequently in some degree anti-polar substances ? Assuredly this 
cause has had more effect than is generally attributed to it in many 
of our geological phenomena. Whether the present be one which falls 
within its domain, remains to be determined. 

2H4.^ Limestone begins to shew itself in detached masses and frag, 
ments ; and before reaching Timee it occupies considerable extent, 
and is seen crossing^'the river valley in well marked strata, which 
dip N. E. It is generaUy very impure, being mostly argillaceous. 
At Timee, I found blue argillaceous schist ; on ascending a ridge the 
limestone again appears, always argillaceotis ; descending thence, argil- 
laceous schist is once more established, and continues to Poondaroo 
village, opposite Roodur Prag, the confluence of the Kalsee with the 
Aluknunda. It presents some curious appearances, which require a 
little detail. It is at first of a perfectly white color, soft and earthy, 
similar in fact to chalk, in all save its schistose structure, and in this res- 
pect it perfectly resembles the hard blue slate into which it gradually 
passes. Below the point where this change has taken place, a mass 
of the greenstone 1 have so often had occasion to notice may be seen. 
There is not any transition to be seen between this ^rock and the blue 
slate, but it passes into a green slate, whether chloritic schist or green- 
stone slate, is difficult to determine. The specific gravity is rather in 
favor of the latter. That of the greenstone is 3.0, it contains therefore 
evidently either hornblende or augite (hemi-prismatic augite spar.) 
Besides this, a light yellowish green mineral may be observed, very 
much resembling serpentine. 

235. In its lower limits it appears to pass into a green quartz rock, 
coloured no doubt by the same mineral to which it owes its character. 
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This quartz rock is permanent for a long distance, but assumes various 
changes of colour. It occasionally appears to pass into a tender 
green slate, occasionally to oscillate towards the greenstone, and 
even to hornblende rock. It is sometimes so hard, as to defy the ham- 
mer completely. One type appeared to contain felspar, another, 
a schistose fissured grey rock, containing a few amygdaloidal cavities. 
It passes into a greenish grey rock, with rombohedral cleavage, and /ne 
granular composition. These several changes extend as far as Hurkon- 
da glen, in the neighbourhood of which argillaceous schist is again met 
with, and occasional masses of calcareous tufa and local conglomerate, 
shewing the proximity of limestone. The schist continues nearly to 
Soocet, near which a mass of quartz rock occurs. It is seen to descend 
to the river bed and across it, rising on tlie other side in strata nearly 
vertical, the direction E. and W. and the dip if any thing South. The 
slate again appears, and in the immediate neighbouriiood of Soocet, where 
the valley narrows, it is exchanged for limestone of a very cherty type. 
It contains crystals of dolomite, (macrotypous lime haloide.) At Soot, 
the schist is once more established, but appears to have changed its 
character. 

236. It may be seen in tht bed of the small Nullah which runs below 
Soocet, of a perfect talcose aspect, the colors bluish grey, the structure 
straight laminar, the lustre metallic jiearly, and so soft, as to be scratch- 
ed by the nail. It dips S. 5® E., at an angle of 48®. It is succeeded, in 
proceeding towards Sreenuggur, by a greenish grey talco-argillaceous 
schist, approaching to the character of chloritic schist. The laminae are 
sometimes very much contorted, being in one particular instance bent 
up into a saddle-shape, even within the compass of a specimen. This 
rock is always recognisable by the minute wave-like undulations with 
which the laminae are marked, and which are peculiar to it. The dip 
is South along the whole line to Sreenuggur, but the rock so seldom 
visible that much stress cannot be laid on this determination. 

237. Enormous beds of diluvium, or rounded stones and gravel, 
may be observed here, forming the floor of a valley remarkable in this 
rugged country for its extent and beauty, though it be but five or 
six miles long, and no where a mile wide. These accumulations rest on 
different sides of the river in different parts of this line, so that small as 
it is, it is not even continuous. Their height above the river bed is ge- 



cviii Report of the Mineralogical Survey [No. 126*. 

nerally 60 to 100 feet ; but with regard to this point it may be observed, 
that in the widest vallies these beds have least height, and vice versa. 
Their face generally forms a precipice, in which all the several sizes 
of stones may be seen sticking in a loose basis of gravel and sand. 
Sometimes two or three terraces are formed, the last being of incon- 
siderable height above the bed of the river. In the latter, may be 
observed the same kind of stones that compose the terraces, leading 
to the inference that the present openihg was once filled up, and that 
the river must have flowed so much higher than its present level. 
It is a very remarkable circumstance too in these beds, and shews 
that there is some connection between their accumulation and the 
system of rivers, that they increase in extent as the river advances 
towards the plains ; very limited deposits occurring in the upper part 
of the course. 

238. ** The magnesian clay slate is found at the suspension bridge 
over the Aluknunda, south of Sreenuggur, while close to the town, in 
tlie bed of the river, a rock approaching to the character of micaceous 
schist prevails. Perhaps it may more properly be called micaceous 
quartz rock : it also dips to the southward. On ascending from Sreenug- 
gur are seen the accumulations of rounded stones above the present bed 
of the river, as determined by Barometrical observation. The rock is the 
magnesian clay slate, which continues the whole way to Pooree, a village 
on the high range which shuts in the Chipul river. It osciUates both 
towards micaceous schist and towards talcose, its affinity to the latter 
being greatest, but no genuine argillaceous schist is produced in any 
of its changing types. The dip is in general conformable, t. e, between 
N. and £., excepting immediately on the ascent from Sreenuggur, 
where it was observed to be S. 10^ £.. the inclination being 60°. 

239. From Pooree to Olee, the road passses along the range above- 
mentioned, crossing over it near the latter village which is situated 
a little below in the bifurcations of a glen. Half way the slate is ex- 
changed for quartz rock which appears stratified, dipping 65° N. £., 
at an angle of 50°. Here also this rock possesses the veinous character, 
appearing to traverse the other strata in masses much more remarkable 
for their length than their breadth. It is seen to cross the valley 
here, and continue its course on the opposite side ; occasionally it appears 
to contain felspar. It passes into a green tjrpe, which gradually changes 
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to the greenstone so often noticed ; but which occupies a very limited 
space. The quartz rock again becomes established, and continues from 
Olee to Bidholee, and thence to Milcee, which is situated in the valley of 
the Nyar river. Near the latter village, a subschistose argillaceous rock 
occurs, and in the ascent up the valley of the Pilgad, which joins the 
Nyar below Milcee, the tendency to an argillaceous character increases. 
In this part of the route, two types seem to divide between themAhe 
rocks observed ; one may be characterised as argillaceous quartz rock, 
the other as quartzy argillaceous schist. The first cleaves into rhom- 
bohedral fragments, has a conchoidal fracture, the composition impal- 
pable; the second has a schistose structure and small granular com- 
position. I'hey run naturally into each other, and may be considered, 
geologically speaking, as the same rock. Tlie first is seldom stratified, 
always seamed ; the second is generally stratified, dthough the strata are 
irregular and appear under that relation termed wedge-shaped* One 
observation gave the dip N. 45^ £. with an inclination of 3G**. Not far 
from this the dip was observed N. 80® to 90® E», inclination 40®. llie 
quaxtzose type prevails to some distance above Bidholee, and is gra- 
dually changes in the ascent from the bed of the stream to an ar- 
gillaceous schist of more decided character. The latter passes into 
chloritic schist, which conducts us to strata of gneiss connected with 
the series of granite beds, to which we shall presently come. 

240. In the meantime, it will be necessary once more to look back 
and take up the thread of our description broken off in Art. 159, and to 
trace the argillaceous strata in another direction at the village of Girga- 
on where the last traces of gneiss were lost, although in the river-bed 
beneath occur numerous blocks of that rock. The character of the for- 
mation which succeeds is argillaceous, including, however, extensive beds 
of limestone ; sometimes there is a kind of transition observable between 
them. This continues without much variation as far as the hot spring 
below Rumaree on the Ramgunga, into which the Jankoola river (below 
Girgaon,) falls. At the bridge over the Ramgunga the rock is clay 
slate, and dips N. 15® W., at an angle of 35**. The ridges appear 
to consist of limestone stratified distinctly, and dipping also N. W. 
Above Rumaree, argillaceous schist occurs of a lead blue colour, con- 
taining quartz ; fragments of a conglomerate are then met with, and 
latterly in the ascent to the Pass above Sama, a brownish granular 
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schist, which might be called a greywacke. On the summit of the 
Pass, there is no rock in situ, and fragments of micaceous schist are 
to be seen. Thence to the village of Sama, we are accompanied by 
ordinary blue limestone distinctly stratihed, and of a sublaminar or 
slaty structure, which is not, however, developed without weathering. 

241. From Sama to Buret, the same rock prevails, frequently remark- 
able for the white vein by which it is traversed. Sometimes the two 
colours, form alternate layers, the rock having thus a striped appearance. 
It is occasionally very argillaceous, and passes into a shattery thin 
laminar rock, very like that described in Art. 226, the only dif- 
ference being a black or blue colour, . instead of red, green, or purple. 
In this state, it no longer effervesces with acids. In the bed of the 
stream leading down from Sama, the fragments are either blue lime- 
stone or crystalline dolomite, or of clay slate a very few; but at the 
bifurcation below Mawgaon, immense blocks of gneiss, similar to those 
observed below Girgaon, are to be seen. Their source is evidently 
in the glen, which here joins the Suma glen, and they shew the proxi- 
mity of the boundary of the gneiss district. 

242. From Buret to Kubkot on the Surjoo, limestone still accom- 
panies, as passing down the Ramgunga cto its confluence with the 
Suijoo, and then down the latter river. It appears to be stratified 
distinctly on the large scale, the strata being always best marked where 
the rock is most impure. They appear sometimes to be vertical, and 
the direction, as far as it could be ascertained, is S. 20^ £. Sometimes 
it contains talc in notable quantity, and then the rock is highly fissile, 
llie rounded fragments in the bed of the river are numerous, and many 
of these are white crystalline dolomite, (macrotypous lime haloide.) 
Near Kubkot, the dip was observed to be Southerly, so that there must 
be evidently some great irregularity here. The sameness of the lime- 
stone features continues to Gryket, also in the bed of the river, the sur- 
rounding ridges bearing testimony by their appearance to their identity 
with the lower strata, occasional patches of argillaceous schist then 
diversify it, although it is still the prevailing rock. The fragments 
in the river bed consist of limestone and quartz rock. A small patch 
of black argillaceous schist is found a few miles above Bagesur, the 
place being further remarkable for the deep bed the river has worn 
in the limestone, hollowing it out into caverns and deep holes, in some of 
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which it has a depth of perhaps 30 feet or more ; although at Bagesur, 
some miles below this point, it is fordable, being scarcely three feet 
in depth. The tendency of this rock to be worn into caverns and 
hollows is a very curious feature, nor am 1 aware that any satisfactory 
explanation has been given of it. llie dip at this place was observed 
to be S. 30® W., and the inclination 52®. . 

243. Hence to Bagesur, one of those extensive flats so often formed 
in the river beds prevails, nor is any rock in situ discoverable ; at that 
place the strata are quartz rock, and they dip N. E. I'he river bed is 
full of rounded limestone fragments, but below the confluence of the 
Goamuttee, which originates in the valley described in Art. G5, the frag- 
ments are as often gneiss and quartz rock. Another extensive flat 
reaches from this point for nearly two miles, and debars access to the 
rock. At its termination, calcareous tufa and conglomerate are seen, but 
not apparently of great extent. A third flat then occurs, and after 
passing it, argillaceous schist is established, and it continues in the 
ascent to the Cheer Nullah, a small stream whictl comes down from the 
range separating the vallies of the Surjoo and Cosillah. We have then a 
limestone of a yellow color and fine granular, containing a large propor- 
tion of talc, and a little higher up, nests of indurated talc are found of 
a light bufif colour. Thence, argillaceous schist and limestone are 
irregularly mixed, the latter forming the summit of the range. It is 
of a magnesian character when pure, being in fact a compact dolomite ; 
but is generally so much charged with siliceous matter, as to become a 
kind of chert. In its pure magnesian state too, it has no inconsiderable 
resemblance to the latter rock. The colour is a bluish grey, which 
occasionally changes to flesh colour. It contains veins of galena, 
(hexahedral lead glance.) The strata when observable, appear to dip 
N. 60® E., at an angle of 60®. 

244. In descending from this range, argillaceous schist is again niet 
wdth of a very soft type, and of various bright colours, similar in fact, to 
the rock observed in the Gosillah, (Art. 152.) The strata are so irregular 
in dip that no mean result can be attained. It sometimes contains 
quartz. In ascending to the Kumyud Pass, micaceous schist occurs, 
and occasionally with felspar ; fragments of gneiss are abundant. Des- 
cending from this Pass into the Suttralie glen, we find an earthy 
gneiss, very similar to that described in Art. 134, which prevails in the 
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Ooamuttee valley. This rock dips S. 33® E., at an angle of 38®. Here 
also may be seen a brown amorphous rock, of a very anomalous character, 
the true relations of which further enquiry is wanting to develope. A little 
further, micaceous schist, covered with an aluminous efflorescence, dips 
S. S. E. This latter rock continues to the foot of the ascent, occasional- 
ly taking in a little felspar. In the ascent to the Pass above ]3h3msoo- 
lee, gneiss is again found in strata nearly vertical, containing beds of 
hornblende schist, and having here again come upon the tract connected 
with the series of granite beds, we shall once more leave off, and pursue 
two other short lines of route, which yet remain to be described pre- 
viously to entering on those details. 

245. The first of these leads from the bridge over the Kalee at 
Joolghat to Lohooghat, the cantonment of the 2d Nusseree Battalion 
of Ghoorkhas. At the bridge, strata of a very pure limestone occupy 
the beef of the river, and form unexceptionable natural piers for this 
structure. The dip was N. E. In ascending, detached masses of com- 
pact limestone and coflglomerate, (enclosing pieces of quartz rock and 
clay slate,) are seen ; a good deal of stalagmitic and stalactitic incrustati- 
ons are noticed, shewing that masses of limestone are doubtless pre- 
valent, though from the nature of the surlhce not always visible. At 
Booralee, or a few miles before coming to that village, a purple argillace- 
ous schist makes its appearance ; some of the types are granular, and 
might be called a greywacke schist. It also passes into a compact slate 
of a light yellow or greenish colour, very similar to hone slate ; as such 
it has been used, and found to answer. These rocks occupy the road 
as far as Petorahgurh, and the dip is generally N. pr a little W. 

246. At Petoraligurh, patches of limestone are found in it of a 
pure type and blue colour. This rock, as has been often observed in 
limestones, has a sublaminar structure, weathering so as to have often 
the appearance, in detached pieces, of a series of layers or thick leaves 
joined together. It sometimes divides into thin slabs, which are, however, 
very unlike the slates of an argiUaceous character, as they admit of a 
cross firachire with great facility, which is as Usual conchoidal, and 
not hackly like that of the latter rock* The schist here is very variable 
in aspect, yet never loses its argillaceous character. At the cantonment, 
it is quite soft, aUd might pass for a yellowish clay were it not disposed 
in slates, which however will not bear handling, as they fall to pieces 
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immediately being minutely intersected by cleavages, the effect of which 
is to resolve, them into rhombohcdral fragments on the slightest im- 
pulse being communicated. The small hill on which fort Loudonyis 
built consists of this rock, and on its summit, lay some very large 
boulders of a very tough and hard greenstone, the removal of which 
occasioned the Officers employed in clearing the ground, not a little 
trouble. 

247. This rock 1 call greenstone, for it has not the smallest re- 
semblance to hornblende rock in appearance. 1 have already mentioned 
its frequent occurrence in tracts of argillaceous schist, and I shall 
endeavour here to collect all the particulars I have observed with regard 
to it. It is a composite rock, consisting of two distinct substances, the 
one a dark olive green, the other a lighter colour, more perhaps of 
a greenish grey. ITie structure is small grained granitic ; that is to say 
the minerals are obviously distinct, while yet they are in perfect contact 
throughout. The fracture is subconchoidal, taking its character in the 
small from the size of grain which it discloseff. It is very hard, and 
in toughness I know not its equal. The specific gravity is upwards of 
3.0, sometimes as high as 3.2. It is very fusible under the blow-pipe, 
and will bear drawing out* into threads similarly to glass. If there 
be really a distinct species of felspar which has been hitherto described 
as the compact, 1 should be inclined to view the lighter coloured ingre- 
dient as an example of it. The dark one is either hornblende or 
augite, but the grain is too small to allow of a satisfactory determina- 
tion. 

248. This rock is not seen here in situ ; these blocks being the only 
traces of it, but in other places, as already detailed, regular gradations 
occur, uniting it with the most ordinary schistose rocks, very frequently 
the transition is made through quartz rock ; altogether it is a very in- 
teresting member of our mountain strata, and the full developement 
of all its relations is a task the execution of which 1 expect will throw 
considerable light on some interesting questions in geology. 

249. From Petorahgurh in the descent to Suijoo, argillaceous schist 
is the prevalent rock, indeed the only one, with the exception of a few 
beds of limestone. It is mostly of the type just described, (Art. 246), 
but some others are also met with. In particular one, having a suite of 
colours between olive and bright red, in hardness about equal to gypsum, 

Q 
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splitting generally into slates of moderate thickness, but which are 
often curved, smooth to the feeling, and having a slight degree of 
lustre. 1 think this type owes its peculiar character to the magnesia it 
contains. It is found between Petorah and Goon ; near the latter place, 
it is succeeded by a yellow rotten stone, which has apparently ori- 
ginated in an argillaceous rock of a less schistose character, or perhaps 
even in calcareo-argillaceous strata. It is remarkable for its rhom- 
bohedral cleavages, breaking into fragments of that shape on the 
application of the hammer. It is of arenaceous composition, and its 
specific gravity is very low, about 1.5. In its vicinity are found small 
masses of a soft argillaceous limestone, of a light olive colour, which 
might perhaps he of use in lithography. They form the only type 
of limestone 1 have met with in these mountains which hold out any 
prospect of being available for the purposes of that art. In. general, 
the lithographic stones used in Europe are derived from the secon- 
dary strata, and even in these, the properties essential to the most 
perfect specimens seeifi to be peculiar to a very small tract in Ger- 
many, neither France nor England having yet furnished stones to 
compete with those of the former country. 

250. The soft magnesian clay slate of« different colours, which is 
found near Goon, also prevails at Doodar. On the ascent to the Thakil 
Peak, which lies a little to the left of the route from Petorah to 
Lohooghat below that village, a bluish grey schist, of a shining lustre 
is found, traversed by white veins. In ascending from Doodar to 
the Peak, the rotten stone noticed near Goon, and of a bright ochrey, 
colour occurs, but undistinguished by the peculiar structure of that 
rock, the present one giving an amorphous irregular fracture. Above 
this, lies a fine graywacke schist of a dark blackish grey colour, which 
passes into a rock that strikes fire with steel. The summit of the 
peak is a silicious limestone that occasionally passes into schist. It 
projects in amorphous weather-worn nodules, and is full of veins of 
flint (var. rhombohedral quartz.) This is not a common mineral, at 
least in the form of veins, to be found in limestone. It is of two 
kinds: the one a dark brown, exactly similar to the ordinary gun 
flints, the other a white opaque substance, occasionally becoming trans- 
lucent, and not very unlike the mineral called cacholong. These veins 
are more persistent than the bulk of the rock, which indeed appears 
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to be singularly subject to atmospheric wear ; the consequence of this 
difference of durability is the projection of these veins on the surfsu^ 
of the rock, giving it a singularly rugged appearance. It is probable 
also, that particular parts of the rock not veinous in appearance, 
partake of this durability, and thus occasion that nodular aspect ^ 
characteristic of this limestone. 

251. Is there any connection between a primary limestone with 
veins of flint, and the chalk strata enclosing rolled pebbles of the same 
mineral ? The occurrence of flint pebbles in chalk has always appeared 
amongst the wonders of geology to the uninitiated. The difference of 
composition between chalk and primary limestone is perhaps as great 
a one, and not a little difficult to account for. The primary lime- 
stones we see, however, are subject to a caries, whicli as far as it goes, 
produces a perfect chalk. In that state it is obvious that the action of 
any of the numerous causes of the disintegration of rocks will t)e more 
powerful. If we then suppose that the flint being set loose, splits into nu- 
merous fragments of all sizes, and will, by the %ame cause that trans- 
ports the loose chalky matter, be worn down on its edges and at last 
rounded, we shall perhaps have an explanation not at all improbable. 
If this be not an exact account of the phenomena, it at least, by shewing 
how natural and simple the process which might have produced the 
actual state of things, serves to take off some of the edge of our wonder. 

252. In descending to the Suijoo from Goon, we find argillaceous 
schist occasionally of the same character as that observed in the ascent 
to the lliakil Peak, (greywacke schist.) It is, like that, of a dark grey 
colour approaching to black, and is remarkable for splitting into pris- 
matic fragments on being struck. A good deal of calcareous stalagmite 
occurs, and a soft white or light grey schist, intermediate between clay 
slate and talc slate. Latterly, limestone is abundant, and in the bed of 
the river we have gneiss and quartz rock, with fragments of hornblende 
rock in addition to those of limestone and the two preceding. The 
gneiss continues from the bridge upwards, at first of a fine grain after- 
wards coarser, and containing superadded amygdaloidal concretions of 
felspar, similar in fact to the t 3 rpe described. Art. 80. Beds of mica slate 
and of quartz rock are contained in it ; the latter furnished the only ob- 
servation of the dip which was S. 30^ £. and inclination 60^. At Burakot, 
argillaceous strata again prevail, and furnish some very anomalous rocks 
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in their several changes of type. A dark grey almost amorphous rock, 
with fine granular composition, conchoidal fracture, very hard, but rather 
brittle, which occurs near Burakot, is one of the most remarkable. Were 
it not for the decided absence of the arenaceous structure, I should be 
inclined to term it a greywacke. It contains, 1 think, carbonate of lime 
as one of tlie ingredients. It passes into a perfect roofing slate, which 
is found in great abundance just below the cantonment. Here we come 
upon the line of route which belongs to the description of the granite 
formation, and we must therefore return to Petorahgurh, to finish the 
details of the route thence to Almorah. 

253. In the ascent to the ridge just above Petorah, the new road 
gives excellent views of the strata, and it were much to be wished, 
we could elsewhere gain the same access to the rocks as we do here. 
'Phe soft and clayey rock of the cantonment appears to pass into a dark 
black rhek of sublaminar structure. It breaks with an uneven, irregu- 
lar, rather than a conchoidal fracture. It is often stained in the interior 
of a light ash grey coleur, very similar in appearance to a piece of half- 
burned charcoal. At the summit of the Pass dolomite of a large 
crystalline grain occurs. It contains veins of indurated talc, (var. 
prismatic talc mica,) and also of very finCi large rhombohedral crystals 
of dolomite, (macrotypous lime haloide.) The indurated talc is of various 
colours, but most commonly jet black, &wariety not noticed by any of our 
mineralogical writers. It assumes a very good polish, and would form 
a very beautiful material for small ornaments for a table or chimney 
piece. It is not however in any quantity. 

254. 'The dolomite is evidently a bed in the slate, for almost^ imme- 
diately on descending the Pass, the latter rock again occurs. It is here 
of a white colour, and of micaceous composition, but still slaty in structure. 
It is again exchanged for the black rock with light grey stains. The 
debris here consists of a very fine ochrey day of a* good colour, and 
which might be useful in the arts if prepared properly ; besides the bed of 
dolomite, beds of talc date are found, and in this rock is situated the 
copper mine, which is, however, worked on a very small scale, producing 
only 50 Rupees per annum. The argillaceous schist continues down 
this valley, (Shor Gkiorung,) irregularly intermixed with dolomite, which 
is very often compact, containing veins of the crystallised mineral, and 
very often appears to pass into the slate. It can seldom be seen in 
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well-defined strata, rather appearing like amorphous projecting masses, 
unless when impure, and then the strata are as well marked as those of 
the better defined schists. In two instances, the dip was observed 
N. £., inclination 20^, and N. N. £., inclination 32^. The first of these 
was a purple arenaceous rock, containing a good deal of carbonate ^f 
lime, the second was an almost pure compact dolomite of a light grey, 
and remarkable for its conchoidal fracture, toughness, and hardness. 

255. In the descent to the bed of the llamgunga, chloritic schist 
of a perfectly pure type occurs, being in fact green talc slate; it 
contains metallic copper disseminated, but no attempt has been made 
to work it. In the bed of the river a schist occurs, which may well 
be called talcose schist, being a mixture of quartz and talc. It bears the 
same relation to talc, (prismatic talc mica,) as rhombohedral talc mica. 
It is in this particular place schistose, and distinctly stratified ; but in 
other quarters, it passes into a massive rock, bearing the same delation 
to it, which ordinary quartz rock bears to the above schist. It is in 
fact a talcose quartz rock, as we may call the ofdinary type micaceous 
quartz rock. The titles talcose and micaceous schist might be confined 
to the schistose types of this compound rock, and that of talcose 
slate, to the slate composed entirely of indurated talc. This would 
introduce some precision into our account of rocks. In like man- 
ner, chloritic slate should be reserved for the pure mineral, and chloritic 
schist for the compound types. Without a reform, terminology will 
never make any real progress. 

256. From the bed of the llamgunga, the route ascends to Gun- 
golee Hath, on the valley of that river from that of the Surjoo. The 
talcose schist passes into a quartz rock in which the talc is gradually 
lost, until it at length very closely resembles a sandstone in appearance, 
argillaceous schist then establishes itself, but whether by transition 
or per saltum, tfie state of the surface does not admit of deciding. 
The dip was observed to be N. 7® E., inclination 45®. Towards the 
summit of the ridge, magnesian and siliceous limestones begin to 
prevail, and the crest is entirely composed of a flesh-coloured dolomite, 
with purple clouded delineations, wliich I think would form a very 
handsome material for various ornamental works, as it takes a very 
high polish, and is not more difficult to cut than ordinary marble. It 
is traversed by veins of a purplish brown calcareous spar with curved 
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cleavage, and so strong a pearly lustre, as to be at first mistaken for 
dolomite spar, (macrotypous lime haloide,) but its specific gravity 
and ready effervescence with acids, shew it to be rhombohedral lime 
haloide : veins of a resinous quartz ; bluish, black and white, are also 
observable. 

257. In descending to the Suijoo, a little blue limestone is seen, and 
one patch very beautifully variegated with yellow veins of carbonate of 
lime. The prevailing rock, however, is argillaceous schist ; a good deal of 
what might, in following up the distinction, (Art. 246), be called clay 
slate also prevails, soft and distinguished by its series of colours as well 
as by its patches of, a different colour from that of the ground. At the 
bridge, the rock dips S. W. In ascending from the river, an impure 
hornblende rock begins to appear, remarkable for its numerous cleavage 
places, which render it so difficult to distinguish the lines of the strata. 
HombUnde and actynolite schist are found, and a white massy rock, 
which from a cursory examination, I supposed to be a compound of 
tremolite and quartz, as the three substances, hornblende, actynolite 
and tremolite really constitute but one species, (hemi-prismatic augite 
spar,) there is nothing improbable in this opinion. I have to regret in 
this, as in many other instances, the want uf access to the specimens col- 
lected, in drawing up this paper, which prevents me from revising parti- 
culars of this description, stated hypothetically in my note book. 

258. The hornblende schist ceases a little above the village of Neoola- 
goon, and is succeeded by gneiss, which is of a porphyritic type, contain- 
ing superadded prismatic nodules of felspar. This mineral in every case 
appears to be of greater durability than the basis or ground, and the nodules 
consequently remain projecting after the other has in a measure disinte-,. 
grated, giving the rock an exceedingly uneven and rugged surface. 'The 
dip was observed to be S. W. Near Jagesur, this gneiss is succeeded by 
micaceous schist, dipping to S. S. W., with an inclination of 60® above 
Jagesur. On the Pass the dip had changed S. W. This rock continues 
to Almorah, and presents nothing very worthy of remark along this line. 
Near Chandeswur, it dips to S. S. £., with an inclination of about 15®. 
A few miles from this, it contains beds of brown iron ore, (prismatic 
iron ore,) which are said to furnish a very good metal. The ore con- 
tains a little manganese, rolled pieces composed of grains of quartz sand, 
and octohedral crystals of magnetic iron ore (octohedral iron ore,) are 
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found scattered about the surface of a hill in the vicinity of this mine, 
but no trace could be obtained of a deposit in situ, lliese pieces are 
all natural magnets, and have two or more poles according to their 
shape. Under Kaleenath, the schist becomes highly carburetted and soils 
strongly ; some pieces are white, and on the summit of the ridge whej^ 
the carburetted type entirely prevails, nodules of^ graphite are found. 
The dip in this vicinity changes to N. 44® and N. 22® W., the inclina- 
tion being 45® and 30®. The rock is latterly extremely like a sandstone, 
and so friable, that no specimen is obtainable. 

259. A short line yet remains to complete the details of the schistose 
band of rocks, previously to entering on the description of the granite 
beds. It is the route followed in an excursion from Petorahgurh to visit 
the copper mines. At Seera, argillaceous schist prevails for the first few 
miles, to which succeed dolomitic rocks of very variable appeari^ce and 
grain. Occasionally, they are of very loose aggregation, and crumble to 
pieces in attempting to procure a specimen, occasionally though these 
latter are chiefly fragments. In the bed of the ri^er they are so hard and 
tough that the hammer will scarcely make any impression on them. In 
every case the grain is crystalline, but very various in size, even within 
the limits of a hand specimen. Clay slate occurs of a deep iron black 
colour with straight laminae, very hard and very brittle. It has a kind 
of iridescent tarnish, sometimes, on the face of cleavage. Near Kinder 
Besool, the limestone rocks, less decidedly dolomitic, continue mixad 
irregularly amongst patches of slate. 

260. The route now ascends to Dhurmgurh, situated on the ridge 
which overlooks the Seera valley, carrying clay slate along that line, and 
then descends to the mines, which are immediately below the Pass. 
They are situated in a formation, or bed I should rather call it, for the 
former term is too general, in which indurated talc, (potstone and talc 
slate of geologists,) and crystalline granular dolomite are irregularly 
mixed. They must indeed here be considered as the same rock, 
geologically speaking, for they mutually interfere, and hand specimens 
may be obtained in which both substances are separately observable 
as well as in mixture ; access is wanting to the junction of this bed with 
the surrounding slate, so that its exact nature cannot be ascertained, 
that is to say, whether it be really a bed or vein. The copper ore is 
most commonly copper pyrites, (pyramidal copper pyrites,) and it is 
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associated with iron pyrites, (hexahedral iron pyrites.) These minerals, 
particularly the latter, are often found imbedded in the potstone. Some 
part of die galleries are cut in the dolomite rock, part in the potstone, as 
the two rocks are continually interchanging, so that a gallery begun in 
the former will, after 20 or 30 yards, be found to be in the latter. The 
copper evidently traverses both rocks, and as far as the miners’ accounts 
can be trusted, is in veins. 

261. Till the publication of Professor Moh’s system, great confusion 
existed on the subject of these two mineral species. We have in some of 
our most approved system-mongers, long and laboured articles, consist- 
ing of many pagefr of description, tending to shew, that massive talc 
was something different from potstone, and these again from soapstone ; 
yet if we examine their several qualities, we shall find them identi- 
cal. Professor Mohs, with the judgment which he has shewn through- 
out his work, at once rejected futile distinctions that were without 
differences, and has not hesitated to connect, as mere varieties, scaly talc 
and potstone. The truth of his views, if they required confirmation, 
would be found every where in these mountains, where an uninterrupted 
series of gradations may be traced, from the most perfectly amorphous 
potstone, through talc slate to the scaly Kuneral, usually considered a 
distinct species. Previously to the publication of that excellent work I 
had found so much difficulty in reconciling the contradictory accounts 
o^ mineralogists, that I determined to form a collection of the various 
types of this mineral, and in consequence, had satisfied myself, that there 
is in reality no difference whatever in essential character amongst the 
varieties, which hitherto have figured as distinct species. The inac- 
curate determination of specific gravities by early writers, servilely 
copied by their successors, has been partly the cause of this and many 
other of the opprobia of mineralogy. The following determination of 
this element, obtained from the specimens above alluded to, will serve 
to shew, how absolutely the same it is in the different varieties, and to 
confirm the accuracy of the limits fixed by Professor Mohs, viz. 2.7, 2.8. 


White potstone, (Seera Mine,) 2,712 

Black ditto, (Shergarury,) 2.76 

Greyish ditto, (Seera,) 2.76 

Yellowish soapstone, (Kuree,) 2.79 

Do. very steatic, (ditto,) 2.74 
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Indurated talc, ( Government Collection,) 2.77 

Ditto, a second specimen, 2.7765 

All these had precisely the same degree of hardness. 

262. The dolomite has been equally well discriminated, and correctly 
fixed by the Professor. The accounts of previous writers only serve yfo 
confound the student with tenfold perplexity, fijam which he is only 
extricated by his clear views, and precise determinations. That they 
will very much tend to raise the character of a science, which till his 
book appeared was but empiricism, is obvious. Of their utility to the 
student 1 can myself betu: witness, and this very mineral, as well as 
calcareous spar affords many instances. The limits of the latter are fixed 
at 2.5 and 2.8, of the former at 2.8 and 2.95. The following are some 
determinations I made : — ‘ 

Grey compact dolomite, . . . . 2.826 Pass, road to Bagsar 

above Belowrce. 

Greyish white dolomite spar. . . . . 2.850 Goorung. 

Yellowish grey ditto, 2.99 Bed of Mahepore. 

Dolomite spar large rombohedrals, , . 2.83 Shor Gorung. 

Compact dolomite, purple, . . . . 2.83 Gungolec Hat,h. 

Of these the third only excedls the limits, and this by so small a quantity, 
that it is very likely a revision would bring it equally with the others 
under those limits. The veins of purplish brown calcareous spar, which 
axe found in the Gungolce dolomite, have the external characteri^^f 
dolomite spar quite perfect ; that is to say, pearly lustre, opacity, and 
curved or ill-defined cleavage. Being also contained within a mag- 
nesian rock, I naturally placed it amongst the specimens of dolomite, but 
in determining its specific gravity as one of the above list, 1 found it to 
be only 2.67. A re-examination and the test of acids satisfied me, 
that it was reaUj* calcareous spar. This is one amongst a hundred 
instances in which external characters alone are found perfectly in- 
efficient to discriminate minerals, nor is there any thing in the history 
of science more truly surprising than the pertinacity with which mine- 
ralogists have hitherto resisted putting their system on the secure basis 
of numerical determination. 

263. Below the mine, very beautiful massive talc of a snowy white- 
ness occurs, mixed with unequally white crystalline dolomite. The for- 
mer is, however, intermixed by rents or fissures, preventing the acquisi- 

R 
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tion of a small piece even applicable to the purposes of the arts. It passes 
into a yellowish talc slate, in straight laminae a very beautiful 
rock. The white indurated talc is also found associated with nodules 
of quartz, the former being disposed in layers round the latter. A blue 
limestone succeeds in nearly horizontal strata. It contains disseminat- 
ed talc. We have then a talco-argillaceous schist, and thence siliceous 
limestone, and white fine granular dolomite in various intermixtures 
and transitions to the foot of the great Dhuj Peak. Nearly hdf way up, 
we observe a talco-calcareous schist in moderately thin laminm of a 
yellowish colour, the dip being to E. It is crowned by a purplish grey 
micaceous schist of well marked character. In descending on the 
Other side, a very beautiful white fine granular dolomite, clouded with 
green tints, is found, a rock that would furnish a very elegant marble. 
Argillaceous schist is then established, and continues very nearly 
to the descent into the valley under Petorahgurh. Limestone then 
occupies the ground just at the edge of the descent, and on 
this side the valley, Argillaceous schist, as before noticed, is again 
the rock. 

264. It is now time to consider the granite beds, and we may 
do BO in the most regular manner, as well as fill up some details 
still wanting in the schists, by pursuing a line from Chumpawut 
to the point where we left off in Art. 231. This route forms almost 
a^raight line, and it is singular enough, that it is parallel to the direc- 
tion of the moimtain land and of the strata, as may be seen by examin- 
ing the map. Such a coincidence, to say the least, is curious, and cannot 
fail to excite in a speculating mind a desire to trace in this common 
relation, some evidence of a community of origin. At Chumpawut, the 
most eastern of our beds of granite makes its appearance. It would 
seem to be precisely the same rock that in Cornwall is called granan, 
being a loosely aggregated amorphous mass, with the ingredients and 
structure of granite, but so soft, as to bear being dug like clay or 
mould. It is remarkable for its great proportion of felspar, and small 
quantity of mica. This soft ground is strewed over with large imper- 
fectly rounded blocks, of a very hard and beautiful granite. It is of a 
smaller grain than the granan, and much more crystalline. The felspar 
is white, the mica black, and the quartz yellow or brown. The blocks 
are sometimes observed to have a superficial layer or crust separating 
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from them, not in any thing like a decomposing slate, but equally hard 
and equally beautiful with the body of the mass ; nor is it easy to un- 
derstand, what is the cause of this separation. Some further details will be 
brought forward when we come to the Dhec bed. At present, we may go 
on to say, that the eastern boundary of the Chumpawut bed has not yet 
been traced. To the West, it is succeeded by micaceous argillaceoyi 
schist, which passes immediately into well-defined argillaceous strata. 
These continue to Lohooghat cantonment. 

265. It is scarcely necessary, after the long details already given of 
this rock, to enter into any more ; it may be therefore suiheient to say, 
that it is a fine, granular, grey, compact, blue, chloiitic, arenaceous and 
earthy, most probably the result of decomposition, as though perfectly soft 
and little differing from clay, it has yet the laminar structure distinctly 
marked. Near the cantonment in the bed of the stream by the bridge, it 
approaches to a greywacke, and is full of quartz veins. It contains, 1 
think, felspar, certainly mica and quartz,but the composition is arenaceous. 
It dips to N. E., and at on angle of 54°. In tlft cantonment as before 
noticed, excellent roofing slate abounds, of which circumstance the of- 
ficers have taken advantage in building. The granular type contain- 
ing much quartz, and sometimes chlorite, continues as far as the bed 
of the stream below Furkah. There a quartz rock is seen distinctly strati- 
fied, dipping N. E. 15°, at an angle of 54°. This rock contains felspar, 
and might almost be called a quartzosc gneiss. Ascending hence to 
Farkah, the granan begins to establish itself, till at that place it is per- 
ceived that we are arrived at another granite bed, situated almost exactly 
in the hypothetically drawn line through Chumpawut, parallel to the 
direction of the strata. 

266. The character of the rock which composes this bed, is pre- 
cisely that already described. The same excess of felspar, the same soft 
crumbly material, in fact a perfect granan. In the vicinity of Furkali, 
there is a mass of limited extent, consisting almost wholly of felspar, 
which it would seem is stratified ; but with this exception, the whole 
of the country for many miles, presents the same roundish projecting 
amorphous masses. The large blocks are not so common in this tract 
as at Chumpawut, but towards Dhee they become very numerous, and 
of enormous size. Here it is that the circumstances of their desquama- 
tion may be best studied, and some light thrown on their nature and 
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origin. The ground is still the same granan, equally soft, equally abound- 
ing in felspar as at the two former places ; but the blocks are of superior 
hardness, and have not any sign or trace of disintegration. The 
crusts may be seen in every stage, just beginning to separate, or having 
made considerable progress ; a large layer, of a thickness seldom exceed- 
ing half an inch seems waiting any impulse, or perhaps the further 
action of the same cause to detach it entirely. These form the only 
means of obtaining specimens, so hard and so round are the blocks 
where this phenomenon is going on. llie view of the process in all 
its different stages satisfied me at once that these boulders originated 
in the granan being. but the harder and more durable nodules of a soft 
rock, which has gradually wasted away, and left them as monuments 
of the extensive waste the surface has undergone. 'Phis view is con- 
firmed by an examination of a very large one that lies to the S. W. 
of the temple, and which presents a set of appearances worth recording. 
It is of an irregular sphero-rhombohedral shape, and not less than 
60 feet in diameter, dt rests on the granan, and its connection with 
the latter is the circumstance which forms the interest. The block 
itself is very hard at its base ; it is well-defined by a seam whieh se- 
parates it from a layer of a softer granite that is divided by seams into 
numerous flakes, which all follow the curvature of the boulder. It is 
not the change of hardness that forms the boundary of the latter, but 
a distinct seam or separation. The flakes immediately adjoining it 
arc very thin ; they gradually increase in thickness as they diminish in 
hardness, till in a space of five or six feet the seams disappear, and the 
soft granan of the surrounding surface is established. The rock is in 
some measure overhanging, the soft layers having been cleared away 
probably for the purpose of forming a cave or shelter for the numerous 
flocks and herds that graze here at particular seasons, so that the struc- 
ture and arrangement of the thing is perfectly exhibited. My figure 
may ^ve a clearer idea than any verbal description can. 

267. The correct boundaries of this granan tract have not yet been 
fixed on every side, but it is inferred that the extent of it is very 
limited in a North and South direction. In proceeding to visit the 
iron mine at Muglig, which is in the latter quarter, I found it pass 
into a very regular micaceous schist, in a distance of 6 miles. This 
schist dips to the North, that is, towards the granite, and at rather a 
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high angle, of 55°. At Kande, a small village about that distance below 
Dhoora Peak, mica slate is established, and continues to the mine 
where it contains a bed of limestone, in which rock the mine appears 
to be situated. Some of the best specimens of calcareous spar are ob- 
tainable here, though great part of the limestone itself is very impure, 
containing 20 per cent, of foreign matter. At the mine, it appeayK 
to be stratified, and dips 55° N., at an angle of 3l°. The ore is in the 
form of a vein, to judge from the miner’s descriptions. It is of a 
brownish black colour, granular composition, very hard, and breaks with 
a conchoidal fracture. It is not magnetic, or at least only very slight- 
ly. The specific gravity is 3.7 to 4.0, but as it is obviously contaminated 
with some foreign ingredient, this determination is too low. It is most 
probably (the pure part) titanitic iron, (axotomous iron ore.) It is 
very imperfectly smelted, and sold in a spongy impure state, at the 
rate of a maund for a Rupee. * 

268. A remarkable feature in the granan is the number of veins it 
contains. These consist almost wholly of ftlspar and quartz, the 
former mineral forming the larger proportion, for it is always of an 
opaque aspect, apparently impure, very cleavable, so as to prevent 
the acquisition of specimei|s of any size. This structure I think it 
owes to its impurity, and that it is the intervention of tlie quartz which 
occasions its separation into fragments. There are other veins which 
are to be observed also in the hardest blocks This is a granite of a 
finer grain, which is sometimes seen to traverse the great boulders, or 
large round fragments, and they are like most veins separated by a 
strong line from the surrounding base or ground. Some few imperfect 
quartz crystals have been found. Epidote has occurred in company 
with ill-defined large crystals of white opaque felspar; schorl is found 
in abundance. In one instance it forms a very large vein in a bed of 
quartz rock, fiut the most interesting inhabitant of this singular 
rock is yet wanting to complete its resemblance to the granan of Corn- 
wall. Tin has never been found in it, though as the oxide and sulphuret 
of this metal are so unlike the general run of metallic ores, it is possible 
the non-discovery of it may be owing to the ignorance of the people 
concerning the value or appearance of such mineral. 

269. The granite continues to Sarput-ka-Dhoora in a direction 
a little beyond which it gives place to gneiss, and this to mica slate. 
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which appears to pass into a greywacke. About half way between 
this spot and Dhol, (the regular stage,) a number of rocky masses 
occur, very striking both by their magnitude and apparent disorder. 
They are all fragments of gneiss strata, one (the longest) has something 
of a pyramidal shape, very similar to a rock noticed by Dr. MaccuUoch 
(also of gneiss,) in Skye. It here performs the part which he sup- 
poses the Skye roctc would, were it transported to the plains of 
Hindoostan. It is worshipped under the title of Nag Deo. It is at 
least fifty feet in height, and twenty to thirty broad at the base, and has 
no fissure or line of strata, or separation throughout. Gneiss in situ is 
also found in this neighbourhood, mica slate again succeeds, of an ordi- 
nary type, and continues nearly to Dhol. 

270. At Dhol, it passes into a singular rock requiring a little detail. 
This rock is of an earthy composition, and quite soft, though preserving 
the appearance of strata, and of laminar or schistose structure. It 
contains in its transitions into ordinary mica slate more or less of 
this mineral ; but in itti best defined types very little, if any, is to be 
seen. It is of various colours ; black, red, yellow, grey, white, always 
bright and well defined. The black is the most abundant, the white 
the least so. It is very absorbent of waters In a piece weighing 205 
grains, it amounted to 28 grains ; on another of 191, 30 grains ; allowing 
for the absorption the specific gravity was found to be 1.95 and 
2^^. The black variety generally dull, but occasionally with some 
lustre, is infusible, burning under the blowpipe to a white ash. Some 
portions, however, do fuse into a black slag, attractable by the magnet. 
It is slowly soluble in borax, occasioning effervescence, but imparts 
no colour to the bead. The red variety under the blow|)ipe turns 
black, and with a continuation of heat, part fuses into a magnetic slag, 
part bums to a white ash; muriatic acid, whether concentrated or 
diluted and even with the assistance of a boiling heat, has no effect. Of 
the existence of a very large proportion of carbon in this rock, the fore- 
going particulars leave no doubt. The inference that it contains beds 
or veina of graphite is a natural consequence, rendered almost certain 
by the occurrence of the mineral in a similar rock to be noticed after- 
wards. The great variety of rather decided colours in it gives this 
district a peculiar appearance. So bright are the reds and yellows, that 
I think very excellent colours might be manufactured from them. The 
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people of the country had their attention excited by this circumstance, 
and attempted to obtain iron from it, which they supposed to be indicat- 
ed by the red, yellow, and black colours. Failing in this, they do not 
appear to have sought for any thing else. 

271. The micaceous schist again assumes its ordinary character 
on the road to Bandunee Dihce, and is obscr\'ed to dip N. £. 25°, ^ 
an inclination of 35°. On the summit of that Peaf , wliich forms a plane 
200 by 20 yards, strata of gametiferous schist arc seen projecting. 
The dip 30° N. £., inclination 35°. In the descent to tlie stream, it 
changes to a talco-micaceous schist, of a pale lead grey colour, very soft, 
and almost stcatitic, with curved laminae, and passing into a white clay. 
It contains nodules and grains of glassy quartz. The dip is North, the 
inclination 30°. In the bed of the stream, the strata which axe of the 
ordinary character, dip 14° S. of E., the inclinatidn being only 17°. 
Ascending thence, we have micaceous schist, which continues toT the can- 
tonment ; the dip being generally between N. and E., and the inclina- 
tion small. This schist is remarkable for its graat variety of type, even 
within the limits of so small a space as the cantonment; 1. yellowish 
brown, scaly, tender ; 2, quartzose, gtey, in tolerably straight but thick 
slates, the two materials bqpg disposed in layers ; 3. less quartzose, in 
thick large schists, with an undulated surface ; 4. blue or dark grey 
approaching to the character of gneiss, and occasionally containing 
very small ])ortions of crystalline felspar; 5. a soft arenaceous mags, 
which on exposure to the air, falls into sand. These arc amongst 
the most remarkable. The addition of garnets introduces many other 
varieties. This schist is also to be noted as containing veins of gra- 
nite of a very regular type, and also of felspar in a semi-disintegrated 
slate, and of snowy whiteness. The latter might be also called a gra- 
nite, as it contains quartz, and even mica; but the former is in small 
quantity, and the latter consists of a few solitary scales disseminated. , 

272. The ridge on which Almorah is situated, rises into the Peak 
of Kaleenath, and in the ascent thereto the above described schist is 
observed to pass into the same kind of soft earthy black rock, 
which was described at Dhol. It was here that the graphite was 
discovered, (alluded to in Art. 270,) lying on the surface in lumps, the 
fragments of kidney or egg-shaped nodules. The largest specimen 
obtained, however, was an oblate spheroid perfectly rounded, and having 
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a diameter of about three inches. This latter contained small veins 
of quartz. The aspect of this graphite till scraped or abraded 
was dull; in the latter case it was metallic. The composition was 
fine earthy, 'fhe firacture uneven^ specific gravity — . It appeared to be 
of a middling quality as applicable to the arts. At the time the 
discovery was made, I was on the point of leaving Almorah in prosecu- 
tion of some other views, and I have not since had an opportunity 
of prosecuting a search after larger supplies by excavation. 

273. The mica slate again resumes its ordinary aspect on passing 
the Peak, and near the village of Betholce has a dip to S. W., 
being immediately succeeded by a strata of gneiss with a similar dip. 
This mass is probably connected with that in the valley below, 
noticed. Art. 269. If so, it would appear to be more of the nature of 
a vein having considerable longitudinal extent, while a few yards 
bound it in breadth. In the ascent from the village to the Pass 
it is again lost, being replaced by micaceous schist. But on the 
descent gneiss reappAirs, accompanied by hornblende schist, and 
extends for some distance. Perhaps after all, these two patches are con- 
nected beneath the surface, the ftiicaceous schist of the Pass lying on 
them. It is possible even that they may 1;pth be connected with the 
Jagesur gneiss, as the latter may be with that observed at Ramesur, 
and again on the other side with tlie rock in the valley of the 
Gpomittcc. WeU devised sections would throw light on this point, and 
probably develope the general arrangements of these detached patches 
of gneiss. 

274. The Almorah ridge towards the southward, terminates in a majss 
of granite and granite gneiss, the latter being most abundant. By this 
term I mean a rock, which in structure seems to be intermediate between 
gneiss and granite. It is remarkable for containing prismatic nodules 
of felspar, which gives it a porphyritic character. There is also a good 
deal of the granan, and there are the same blocks strewed over 
the surface of the hill as at Dihee. In fact, there is no ques- 
tion but it is the same rock as the two patches observed at Chum- 
pawut and at Dihee. It extends in the east quarter across the 
valley of the Sowal, ascending the ridge on the opposite side, where 
it is succeeded by the black and red earthy slate already described, 
Art. 270. To the south it terminates in the descent to the con- 
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flucnce of the Cosillah and Sowal, being exchanged for micaceous 
schist, which gradually passes into a talco-argillaceous schist, and 
latterly, a perfect clay slate. To the westward, it descends the valley 
of the Cosillah, rising into the lofty peak Scahie Dabce, which is nearly 
composed of it, and bounded on that side by micaceous schist. A few 
very narrow veins traverse some of the vallies beyond the limits of this 
patch, but their connection with it has never been satisfactorily traced. 

275. llie micaceous schist of Almorah occupies the descent to the 
Cosillaii, with the exception of the narrow strip of granite just noticed. 
Tlie road to Hawulbagh is in the same rock, and it continues in the 
route up the valley of the Cosillah, till it is exchanged for the patch 
of gneiss noticed in Art. 152. On the road to Gulee Busoor, it also 
prevails, being most commonly of a bluish colour, and containing garnets 
abundantly. This rock is further remarkable for being traversed by 
a vein of a singular nature, no name or description of which 1 have 
even met with. Near Hawulbagh an instance occurs : It is of a por- 
phyritic character, consisting of thin needles or* prismatic bundles of 
needles of hornblende, imbedded in a white granular paste of felspar 
and quartz. On the Pass above the village of Aecna, leading from this 
valley into that of the Sugoa, the rock is of an earthy type and very 
singular aspect. The dip of the schist here (on tlic Pass) is N. E. 22*, 
the inclination 50*. Below the village of Aeena, it occurs of a lead blue 
and full of garnets, the dip being N. £. In this neighbourhood 
many of the porphyritic veins just noticed. Micaceous schist more or 
less differing in character continues to Memcc, near Dhooara Hat’h, great 
irregularity being observed in the dip with frequent reversals ; near the 
Sugos it is S. W., which on going a little farther is exchanged for a 
N. £. dip. In the bed of the river it is again S. 25* W., inclination 
34*. ITie porphyritic veins are abundant in this neighbourhood. The 
S. W. dip continues to the junction of the mica slate, with a gneiss 
which lies conformably ; but which is the superior rock, it is impossible 
to say for want of access to the line of junction, especially as the 
change takes place in the direction of the strata. 

276. This gneiss is introductory to a large patch of granite similar 
in character to the three beds already described as occurring at Chum- 
pawut, Dihee, and Almorah, and what is still singular, in the same straight 
line with them ; the direction as before observed, being parallel to that 
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of the strata and of the mountain land. There remains nothing to 
add to the particulars already given of this rock at those places, as it is 
here precisely the same in grain, consistency, overlying, amorphous 
appearance, &c. It appears to pass on its borders into a gneiss. The 
change at Memee has just been noticed. Another takes place in the 
descent to the glen ^ the N. W. that leads into the valley of the Ram- 
gunga, (Art. 106.) To the N. E. it is I think connected with the 
gneiss in the Cosillah, (Art. 152.) To the south it is succeeded at no 
great distance by micaceous schist, but the boundary line was not seen. 
The schist was observed to dip N. 27® E., inclination 41®. To the west 
it passes into the «|)seudo-porphyritic gneiss, noticed at Almorah, and 
which near Mythana is succeeded by a black micaceous schist. Near 
Palee, however, the gneiss is again seen, containing nodules of quartz, 
and sope very singularly lustruous veins of a material, the same essen- 
tially as the basis, only much harder. At no great distance on each 
side, micaceous schist is recognised. 

277. In the descent to the Ramgunga, micaceous schist reappears, 
and continues as far as the confluence of the Beneegunga. In 
the bed of the former river, the number, size, and variety of the 
rolled stones is quite surprising. They recur at a height of 200 feet 
above the present bed of the river, and many of them are of a 
totally different nature from any of the rocks in the immediate vicinity. 
•The micaceous schist continues in the Beneegunga; at its mouth 
it dips 32® N. E., the inclination 31®. Beyond Tamba Dhar, it is 
again succeeded by gneiss, which is distinctly stratified, and dips 
N. to N. 13® W„ at an angle of 52® to 57®. It is worthy of remark, 
that part of this rock is a perfect micaceous schist, containing no 
visible traces of felspar, yet there is no separation, nor any transition in 
the usual sense, nor disturbance of any kind. To the eye, it seems to be 
part of the gneiss, but on examining it, the characteristic ingredient 
is found wanting, while in the remainder of the mass, it is obvious 
enough lying in lenticular imbedded nodules, which on the cross 
fracture, give the rock an appearance not to be mistaken. 

278. Another observation of the dip, a little beyond this point, 
gave N. 22® W., the inclination 43®. Quartz rock and micaceous schist 
next succeeds, and continues to Deoghat. At this place, the route 
turns up the bed of a feeder of the Beneegunga to Ketureea, abd in 
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this line a rock oscillating; between granite and gneiss continues the 
whole way. It appears to divide into cuboidal masses, or rather into 
parallelopipeds, one of the surfaces of which, apparently coinciding 
with the planes of the strata, gave a dip of N. 22® W., inclination 36®. 
Near the Dawk chowkee, it is observed in immense rounded masses 
lying in the bed of the river, and I think having more the character o^ 
granite than the masses in situ. In this the felspar, which is of 
a greenish grey colour, and its lustre being highly translucent, is 
very remarkable for the size of its concretions, and their imbedded 
appearance giving the rock very much the ap])carance of a porphyritic 
granite. This rock has an analogue at Almorah, amd on the summit of 
the Choor Peak. 

27.9. llie gneiss continues to put on the appearance^ of being divided 
by several sets of scams into more or less regular masses, and its struc- 
ture becomes less decidedly schistose. An observation of the dip gave 
N. 10° W., with an inclination of 72°. It contains the same felspar that 
I have just noticed as occurring in the rolled mftsses of granite, a little 
beyond the 243rd kos stone* the dip was observed S. 20° W., inclina- 
tion 50° to 60°, Latterly near Thanna, it gives way to a micaceous schist, 
remarkable for the great and imperfect shape of the garnets it 
contains. The round blocks of granite of great size appear still in the 
bed of the river. From Thanna to Muse, and again in ascending tlio 
high range over which the road to Ran leads, no rock but micace^U|;i 
schist is seen in situ. Above Masoo, it occasionally contains ky;inite, but 
not in any quantity, or of any size or beauty of appearance. On the 
summit of the Pass, the same rock is found dipping N. E. at a consider- 
able angle. Half way down the descent, blocks of gneiss in grciat num- 
ber and of great size are seen, many of them occupying such situations 
as will not admit of our supposing for an instant, that they have ever 
been in motion, or occupied other than their present sites. At tlie 
village of Ran, micacebus schist is the rock dipping N. E. 

280. From Ran, the route descends to the bed of the same nullah in 
which micaceous schist is still observable, and thence ascending to Ku- 
nyoorbut near the latter place, we come again upon a district of gneiss 


* The Goorkhalec Government had erected these stones at distances of a kobs 
along the line of road from Katmoondo to the Sutlej. 
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rocks, which occasionally appear to pass into the common earthy mica- 
ceous schist, occasionally into an amorphous granite. It contains schorl 
occasionally in nests. The boulders are very numerous, and the granite 
is in places a perfect granan. llic gneiss, when well defined, contains 
garnets. Hence to Dhout, the latter rock and micaceous schist may be 
considered the prevcdling rocks. On the summit of the Pass above, 
gneiss is also found of that type, which inclines rather to micaceous 
schist than to granite. Hence descending, the granite is again met 
with, but under relations which will bear a little more detail. 

281. The appearances I am going to describe may be seen a little to 
the east of the village Dhooect. In a geological sense, the rock may be 
called a gneiss, but it exhibits small patches, (forming regular transitions 
amongst themselves,) of the most regular micaceous schist, (earthy type,) 
and agtun of the most legitimate granite, (granan). These three rocks, so 
different in composition, in mineralogical character, and in supposed geo- 
logical origin, may be here observed in the compass of a few yards, all 
naturally interchangeable, while nothing like a veinous appearance can 
be attributed to any of them. A long zone or belt is marked by huge 
boulders of gneiss or granite, (for 1 could not examine them closely,) 
strewed over it, and such is the declivity of the mountain side, that we 
cannot for a moment suppose that they have rolled into their pre- 
sent places. They are in fact like those of Dihee, the harder nodules 
^(^a rock many feet in depth, which has disappeared owing to the 
power of waste. The dip of this rock, which in its gneiss and 
mica slate types is regularly stratified, is N. 48® to 55® E., inclination 
about 48®. In the descent from this village, we find the chloritic 
argillaceous schist mentioned in Art. 116. 

282. The whole of these beds are upon the same line, which is, as 
before observed, parallel to the direction of mountain land and of the 
strata. In prolonging this line to the westward as far as the Sutlej, 
only one other locality of granite is met with"! This is the Choor 
Peak, a mountain which rises to the height of twelve thousand feet, 
and which has no equal or rival within a circle of sixty miles diameter. 
The shape is that of a long block or ridge running N. N. W. and 
S. S. £., about one and a quarter mile in length, which rises suddenly 
on the N. W. extremity into a sharp rocky peak many feet higher. 
To the S. £., it sinks suddenly into a well-wooded range, where the 
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rock is with difficulty accessible, but from the indications observable, 
1 should judge it to be micaceous schist. This rock indeed surrounds 
the base of the high ridge which itself is composed of granite, occasion- 
ally of a highly crystalline grain. It appears to contain two different 
kinds of felspar, one of which assumes that arrangement which 
entitle the rock to the appellation of porphyritic. ^ It is a very beautiml 
rock. The mountain is conspicuous from every other quarter, and in every 
view of it the summit patch of granite is at once distinguishable from 
tlie micaceous schist below by its peculiar rocky aspect and bareness. 

283. I have now to give a few details on the occurrence of the 
sandstone formation which bounds the mountain* tract to tlie South 
towards the plains. This rock assumes many different aspects here as 
it does in Europe; upon the whole, the resemblance is sufficiently 
striking to allow of our identifying it with the newer red or saliferous 
sandstone, (the red sandstone of English geologists.) It is either a hard 
red gravelly clay distinctly stratified, or the same clay enclosing rounded 
stones, or a micaceous sandstone, which in ha/dness varies from loose 
sand to a rock that will strike fire. This type is again modified by the 
admission of rounded pieces passing into sandstone conglomerate. 
These two rocks form the^ principal part of the formation. The sand- 
stone is always micaceous in a high degree ; it is most commonly of the 
ordinary colour, but sometimes it is found of a dark bluish grey, in which 
case it seems to loose its appearance of a schistose structure, and becoiqps 
amorphous, breaking equally in every direction. The type is farther re- 
markable for containing kernels of superior hardness to the base, which 
itself is more compact, and I might say clayey, than the ordinary sand- 
stone. It also contains less mica. This grey type also passes into the 
conglomerate structure ; besides these, which arc the most marked types 
that have any extent, there are innumerable varieties of very anomalous 
appearance, chiefly towards the upper part of the rock. The yellowish 
grey ordinary sandstone often alternates with a rock that might pass 
for a perfect greywacke. The latter is seldom marked with the strata 
lines like the sandstone, but is conformable and parallel to it. One 
of the most remarkable features is the occurrence of ellipsoidal-shaped 
cavities in the middle of sandstone strata. They are of different sizes. 
One which I observed measured six feet in its longest diameter, and 
was quite smooth and regularly curved in its interior. 
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284. I shall now mention the different places where this sandstone 
has been observed, adding any other particulars which appear to require 
it. At Bhumowree, it is seen in the river bed, dipping N. E., at an 
angle of about 30®; but it has here scarcely any development, and 
nothing is to be learned regarding it but the above fact. At the Chilkein 
defile, we have more access to it. It there forms very extensive strata, 
chiefly of the red clay type, between Chilkee and Dhikoolee. In the bed 
of the Cosillah, occasionally rounded stones are contained imbedded. 
The strata appeared almost horizontal, or at least very slightly inclined. 
At Dhikoolee, the conglomerate character is perfect, the basis being still 
the red clay, but sometimes indurated in a high degree. The strata here 
dip to the North. They are covered by a deposit of loose rounded 
stones. From this point, the rock is concealed till we reach Chookoom, 
and there we find a greenish grey sandstone witli mica dipping S. W. 
It is covered by a loose shattered rock of various bright colours, indi- 
cative as I have observed elsewhere, of this formation ; beyond this point, 
that is above it, I have tiot met with it. 

285. Specimens brought from Kaloo Shaecde’s tomb, at the outlet 
of the Kamgunga, belong to this sandstone. They were of the grey 
type, with conglomerate structure. At Hu|dwar, it may be studied to 
great advantage, and all its characteristics examined on the Beemghora 
Pass, where the construction of a beautiful road, by order of Govem- 

has given two admirable sections of these strata. They are here 
mostly of the sandstone type, neither the red clay or the conglomerate 
being common. On the opposite side of tlie river, however, Ghundec 
Puhar is almost entirely composed of these types. A singular circum- 
stance is the opposite dip of the strata observable at these two places. 
At the latter, they dip on the Hurdwar side S. 35® W., at an inclina- 
tion of about 30® ; while on the otlier the dip is the N. £., the inclina- 
tion much the same. 

286. This formation has abo been examined in the Khcree Pass, 
leading from the Dhera Doon into the plains. In this quarter, the dip is 
very regularly to the N. E., or to some point between N. and E. The 
first strata observable, and which may be supposed uppermost, is 
the red clay that lies on a stratum of red conglomerate. The Pass is 
cut through this latter, and a good section of it obtained. The stones 
ard most commonly quartz rock, more or less coloured ; pieces of granite 
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also are observable. Farther on is a perfect sandstone conglome- 
rate ; specimens were obtained in appearance perfect greywackes, 
traversed by quartz veins. The grey type is common, and often 
appears to pass into a sandy clay, with mica disseminated. Similar 
phenomena are visible in the Timlee Pass, the other entrance to the 
Dhera Doon, and in the ascent to Nahun. Tlie Pinjore Doon is sh/t 
in to the southward by a low range of liills, composed chiefly of red 
clay and red conglomerate. West of this point, the formation has 
not been traced, but it probably extends to the Sutlej, having a greater 
development where the vallies separate it from the primary strata, 
and vice versa. , 

287. There now only remmns that 1 should notice the extent of the 
deposits, consisting of rounded stones, gravel, and sand. I have already 
mentioned in the course of the preceding details, the several accumula- 
tions tluit are to be observed in the beds of rivers. But thetf greatest 
extent is on the borders of the plain country lying at the foot of the 
mountain ranges. At Bhumowree, they may Ve seen resting on sand- 
stone. They reach to Tandaha, a distance of fifteen miles. In great part 
of this line, the deposit is of enormous thickness, a well having been 
sunk half way between th^se places to the depth of 150 feet, without 
passing through it. At Chilkccah, they are again seen reaching from the 
foot of the mountains to Haldoorea, a distance of twelve miles. Here 
also the deposit must be of great thickness, as inefFectual attempts were 
made at Chilkeeah also to sink a well ; sixty feet was the depth penetrated 
to, without passing through them. Again at Hurdwar, they have been 
traced as far south as Bhogpoor, a distance of ten miles, pieces of granite 
being observable amongst them. On the Kherec Road, they are seen 
for an equal distance to the southward, and on the Beput Road the 
same. But the most extensive collection of them by far is in the Dehra 
Doon, the whole of that valley being, as it were, filled up with them. A 
well which has been sunk there by the Hon’ble Mr. Shore, attained a 
depth of 220 feet, before a good and plentiful supply of water was met 
with ; even at that great depth, the nature of the deposit was the same 
as at the surface. Mr. Shore has preserved notes of the particulars ob- 
served in the course of the work, and has kindly allowed me to take a 
copy of them. I shall here give them, as forming a very interesting 
contribution to our knowledge of the geology of these mountains ^ 
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Feet. Total. 

5 5 Fine black mould, with a few stones. 

4 9 Reddish earth, mixed with gravel. 

9 18 Loose sand and gravel, large stones. 

2 20 Ditto, with reddish clay. 

3 23 Stiff reddish clay. 

8 31 Stiff ji^llow clay. 

3j 34| Sand and gravel, mixed with a little red clay. 

1^ 36 Stiff reddish clay. 

2 38 Sand and gravel. 

22 60 Stiff/ed clay. 

2 62 Clay sand and gravel mixed. 

16 78 Sand and gravel. 

12 90 Stiff yellow clay, with a little sand. 

35 125 Sand and gravel, a few round stones. 

3 128 Sand, large blocks of conglomerate north and west side. 

3 131 Ditto, ft 

13 144 Sand and gravel, with tolerable sized stones. 

5 149 Ditto ditto, stones larger. 

9 158 Ditto ditto, with pieces of cc^glomerate. 

4 162 Ditto ditto, with enormous stones. 

6 168 Conglomerate on three sides, gravel the fourth. 

3 171 Sand and gravel most; occasionally pieces of conglo- 

merate. 

3 174 Conglomerate, blocks of. 

3| 177| Layers of sand and gravel, pieces of conglomerate. 

4^ 182 Sand and gravel. 

182^ Conglomerate 4 inches thick, under it water, but scanty. 
2| 185 Sand and clay. 

^ 185j Conglomerate. 

18} 204 Sand and gravel, rather loose, occasionally pieces of con- 
glomerate, occasionally solid blocks 160ibs. in weight. 

5 209 Sand and gravel, very moist. 

} 209} Conglomerate, over half the well water. 

1} 211 Red clay. 

7 218 Sand and gravel, very moist, water. 

3} 221} Blackish clay, with angular fragments of clay slate. 
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288. The extent of these deposits has not been traced so recently 
to the westward, but no doubt is entertained, that they attain there also 
an equal extent, judging from the recollection of former journies. Below 
Nahun in particular, and near Munta Dihee, at the exit from the 
Pinjore Doon, very clear traces of them are to be seen. That t^e 
Finjore and Kyarda Doons are, equally with the Dehra Doon, composed 
of them, 1 have no doubt. It ought to be stated, before concluding, 
that in the Dehra Doon, the great thickness appears to be in the 
centre where the ground is highest. Towards the vallies of the Ganges 
and Jumna, they diminish very much in thickness, and in the beds 
of those rivers, may be observed resting on sandstone. 

289. Southward of these grounded stones, a very extensive deposit 
of the red clay, which is very similar to the red .stra):a of tlie sandstone, 
prevails. It has often small patches of loose sand. This ^red gra- 
velly clay lies in a blackish clay of a purer character, very stiiF and 
tenacious at different depths in different places. This latter ap- 
pears to change to a lighter colour as we desdbnd, and becomes more 
arenaceous, till at length it changes to a grey sand. My enquiries 
and observations have not yet been sufficiently general to allow me 
to identify these deposits w^ any thing like certainty, indeed it is only 
very lately 1 have been able to turn my attention to the subject, and the 
recent arrival of the boring engine I had ordered from England, pre- 
cluded the possibility of constructing a proper apparatus and scaffolding 
for using it with effect, unless the operations were delayed till the ensuing 
year. 1 was therefore obliged to content myself with such results as could 
be obtained without the proper means, and was not able, in consequence, 
to penetrate beyond twenty-two feet in any of the bores I made ; but 
1 hope on my return to the field duties, that I shall be able to continue 
these enquiries with greater effect. 

290. In th^^eantime, it may be interesting to give the particulars of 
the few bores I made. The first was at Moradabad, but being new 
to the operation, it took several days to bore sixteen and a half feet, 
the particulars were as follows : — 

Feet, Inches, 

4 0 Superficigi sandy loam forming a very productive soil. 

2 5 Brick earth. This is the red clay, which prevails so exten- 
sively in Rohilkund, and which so often comes to the 
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Feet, Inches. 

surface, forming a substance of a singular hardness, and 
excellent materials for roads. 

3 7^ Reddish micaceous sand. The temperature at this depth 

16^® was found to be 76® 5' ; a thermometer in the 
shade marking 58®, and the surface of the ground being 
56®. ^ 

291. The next boring was at Kusherpoor, where the red clay has 
a very extensive superficial development. It forms the step describ- 
ed in Arts. 59 and 73, which gives so deceptive an appearance to the 
direction of tlie fall or declivity. The spot where the boring was 
made, was about twenty feet below the surface of this red clay, and the 
following were the particulars : — 

Feet.^nches. 

2 3 The superficial red clay. 

1 3 Green sandy clay, water. 

4 6 Black clayr extremely tenacious. 

1 6 Light blue sand. The water was in such abundance, as 

to prevent any further progress ; it speedily rose to within 
a few feet of the surface# At Huldoon, seven miles 
north, nearly similar results were obtained. 

5 6 A ferruginous sandy clay or loam, latterly becoming more 

^ stiff. 

1 6^ A greenish clay, getting latterly blackish. 

2 0 A bluish grey clay, partially sandy, not so tenacious, and 

quite moist. Gravel under this. The water rose rapid- 
ly, and prevented any further proceedings. 

292. At JuBspore, nine miles N. W. from Kusheepoor, a third 
boring was made, but the place was injudiciously chosen, being in a 
hollow, evidently the dry bed of a jeel. The following are the 
particulars : — 

Feet, Inches, 

5 0 Surface sand, which gradually changes to a stiff red clay. 

2 0 Red loose sand, damp. 

2 . 0 Variegated sand and clay, spotted. . 

3 0 Ydlowish sand, changing to light grey, twigs and roots were 

found at nine feet, water at 12. 
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293. At the next place vte find the same deposits as at Kusheepoor 
and Huldoon. 

Feet. Inches. 

2 0 Superficial loam. 

3 6 Clay ; temperature 68®. 

1 6 Sand. 

1 6 Clay again. 

1 6 Sandy clay, twigs. 

2 3 Stiif clay, latterly blackish. 

1 6 Ditto, of a darker colour and more pure. 

1 0 Grey sand. * 

Water rose to within a few* feet of the surface. 

At Afzulgurh, the following particulars were noted : — 

Feet. Inches. ‘ ^ 

6 0 Superficial loam small nests, and veins of a semi-carbonis- 

ed vegetable matter. 

2 6 Red sand, a quicksand. 

4 0 Blackish stiff clay. 

3 6 Stiff clay, latterly sandy. 

The quicksand falling i?) prevented any further operation. I'he 
black clay proved to be an excellent potter's clay, and baked without 
changing colour. It formed a very porous article, and was very accept- 
able to the potters, who were ignorant of the existence of any such ylay 
in their neighbourhood. • 

294. At the following particulars were noted : — 

Feet. Inches. 

7 6 The superficial loams yellowish, and more sandy latterly. 

It forms an excellent soil, and is known by the provincial 

term muteear. 

* 

2 3 White micaceous mixture of sand and clay. 

1 6 White clay, a little sandy. 

1 0 Brownish black clay, containing semi-carbonised vegetable 

matter. 

2 6 Dark bluish clay, very stifif, when wet almost black, latterly 

veins of Jight blue. 

6 0 Clay much iron shot, and passing to sand. 

1 6 Dark bluish clay, as before. 

5 0 Sandy clay, much iron shot. 
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The temperature was observed to be 73^, once at six feet, and again at 
eight feet, that of the surface being 59". 

295. 1 have here concluded the geological details; some few par- 
ticulars have been omitted in their places, but will be hereafter 
inserted with fresh matter, which I hope will render it something 
more complete. 1 ha\;e principally to regret, that the circumstances 
under which these papers have been prepared, have prevented the 
execution of the original design of referring in the account of the 
occurrence of rocks by number to the particular specimen collected. 
Such a practice will be of very great advantage, and will indeed 
give the above detaif far more authority, than it could possible other- 
wise have. 1 shall now proceed to state,* in a few words, the general 
results to which they lead. 


' Section III. 

RECAPITULATION. 

296. In the details just given, I have* necessarily entered into a 
minuteness of description, which to the general reader must be 
tiresome in no small degree. The paper being intended as a record of 
observations, it was necessary to be particular ; but I shall attempt in 
this section to throw together the general results, comparing them 
afterwards with received opinions, and illustrating the whole in the 
best manner my limited reading will permit. 

297. It appears then, that in these mountains gneiss occupies the 
greater part of the surface, forming a band of 24 miles in breadth, and 
including within its boundaries all the elevated summit^ but one, of the 
table, at Art. 39. Of these all that have been approached sufficiently 
near to determine the point are certainly gneiss, that is, if distinct, thin, 
and well-marked strata be any ground for deciding. Other evidence 
there can be none, as it is impossible, by actual examination, to 
ascertain what rock is at the summit. It rises then most probably to 
the height of 25,709 feet,* while the lowest point if only elevated 2,800. 

* Captain Webb gi?es 25,669 as the height above the sea — Joaraal of Science. 
The paper by Major Hodgson and myself in the 14th Vol. As. Res. has 25,749. 
1 have taken the mean. 
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If we suppose the lower strata continuous across this tract, and allow 
for the inclination, we shall have eight miles for the extreme thickness 
of this formation, and about six for its mean value. 

298. The direction of this zone of gneiss is generally, I might say 
almost always, North 60" West, being thus parallel at once to the direc- 
tion of the line of greatest elevation, and also to the general bearing ^ 
tendency of the mountain land. The inclination lies between 20" and 
30" in by far the greater number of instances. It is, however, some- 
times, though very rarely, as high as 50", and in one solitary instance 
was observed to be 56". There are very few reversals of the dip, 
at least towards the centre or middle of this zone; but along the 
southern boundary, which* is very irregular in its outline, forming 
various incursions into the adjoining zone of schists, there do occur 
several irregularities both in dip and inclination, Vnd the^ former is 
sometimes reversed. That it is pretty regular in general, however, is 
proved by the fact noticed by all travellers, of the uniformity of aspect 
in the sides of slopes and precipices in these mountains. 

299. The character of this rock is highly crystalline, and it appears 
to consist almost always of the regular ingredients, and united in the 
usual regular proportions# It is surprising how few varieties present 
themselves in so extensive a tract of country, and in general, these 
varieties differ more in colour and grain than in mineralogical charac- 
ter. The occurrence of imbedded minerals is rare, and of these.^oidy, 
the most common have been observed, as quartz, garnet, and kyanite. 
It is almost equally barren in beds, containing only some very small 
ones of hornblende rock, quartz, limestone, and mica slate. Of the two 
last, I do not know more than one or two instances of each. In fact, 
there is a character of sameness throughout this formation, extremely 
tiresome to thg geological traveller, as continually disappointing him in 
his hopes of meeting with something new and interesting. 

300. Veins of granite are numerotis, particularly towards the central 
or highest parts; but no beds have yet been found, the granite of 
Wongtoo being supposed to be veinous. Towards the boundary, however, 
there are some patches, which would appear to have some connection 
with a series of beds found beyond the limits of the gneiss, and sur- 
rounded generally by rocks of a more earthy and less crystalline 
character. These latter beds have been described as occurring at 
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Chumpawut, Dhee, Almorab* Shaee Debee, Dooara Hath, Palee, Dhoeet, 
and Kunyoor. They are situated in the zone of minimum elevation, and a 
line passing through them has a direction of North 60^ West, the same 
as that of the strata and zones of different elevation. Wesf of the 
Ganges, no such beds are found, unless we suppose the Choor granite, 
j[which is certainly on tjj^e prolongation of this line) to be one, and then 
it will be the only one. Another anomaly which the granite of the 
Choor presents is, that it occupies the highest point in all the mountain 
tract, south of the zone of greatest elevation, whereas the eastern beds 
are situated in the lowest ground. A third difference is in the charac- 
ter of the rock, which the case of the Choor granite, is highly crystal- 
line : in most of the others, earthy and desomposing. Yet it must be 
confessed, that they present some differences of aspect in this respect, 
and that Chumpawut, Dhee. and Almorah, very hard and crystalline 
granites are procurable, though at the two latter places in limited 
quantity. 

301. The grain of the veinous granites is, as has been often remarked, 
large ; in variety of composition too, they form a singular contrast to the 
uniformity which distinguishes the gneiss. In this respect, they also 
differ from the beds of granite, which are strikingly alike in mineral 
composition, colour, and size, and arrangement of grain. In these 
particulars, the Choor granite is almost precisely that of Almorah, though 
separated by such a wide interval. What distinguishes this granite at 
first sight is» its porphyritic structure, and it evidently contains two 
distinct varieties, if not species of felspar.* This variety is seldom 
found in a crumbly decomposing state. The only other well defined 
type is that which is so remarkable for its rapid disintegration, in wliich 
the ingredients appear to be united in the usual irregular manner. 
This contains a large portion of white opaque felspar, |md it is well 
distinguished by its granite boulders, the true nature and history of 
which have been so weU laid open by Dr. Macculloch. 

302. Smaller veins have not been observed to i^ect the appearance 
of the including rock, but the vein at Wangtoo, the only large one 

* The ezistence of several mineral species hitherto confounded under this title, has 
been now clearly established, and 1 anxiously look forward to a period of leisure, 
when 1 may submit the different granites to a particular examination with reference 
to this point. 
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I have seen, certainly is in contact with a rock forming a transition be- 
tween granite and gneiss. With regard to the beds, they also present in 
generid the appearance of a thin band of gneiss surrounding them, and 
outside of this is found mica slate. The whole being included in clay 
slate, no change in the latter rock has even been observed. It is al- 
most unnecessary to say that none of these beds are stratified,* that ijjf, 
the central nucleus ; but as before stated, they appear to pass into gneiss 
on their boundary, llie only imbedded minerals are schorl and quartz, 
(rhombohedral schorl and rhombohedral quartz.) 

303. Conterminous with the gneiss may be found a series of dif- 
ferent rocks all possessing the schistose structuse, micaceous, chloritic, 
and talcose schists ; whethei;all to be included under one head, is a ^oint 
for the determination of which data are as yet wanting. But it is per- 
fectly certain, that there is no such thing as a gciftfral and continuous 
formation of micaceous schist (the next rock in our systems) analogous 
to that of gneiss ; several large patches of micaceous schist occur, but 
they are separated by equally large tracts of other schists. Perhaps 
the above three schists might be conveniently considered as one forma- 
tion, although we should even then find our systematic views disturbed 
by the intrusion of schis^ of an argillaceous character. These latter 
may be seen even in contact with the gneiss. Thus we shall be forced 
to modify a little our ideas of the exclusive nature of formations, and in 
admitting argillaceous schist as a member of the series, we shaU esta- 
blish, as succeeding the gneiss, a zone of schistose rocks of nearly equal 
extent, but not presenting the same appearances of regularity of position, 
or uniformity of mineral composition. 

304. In considering the subject, 1 have been certainly inclined to 
view this latter account as most consonant with the phenomena. But 
it is possible that a more particular examination of the boundary of the 
gneiss may establish the first view, and in this case, the gneiss with 
which the argillaceous schist is in contact, would belong to a different 
era from that of the zones of greatest elevation, whereas 1 have suppos- 

* The sliatitication of granite, a favourite tenet of one of the rival echooU of gaology 
appears to be losing ground every day. Mr. Greenough long ago, in hia critical 
examination, shewed the extreme laxity with which this term stratification had been 
used. In the sense in which most unlearned people understand it, 1 apprehend that 
granite can never be said to be stratified. After all, however, it is a mere dispute about 
words, and seems, whichever way determined, to throw no light on the subject of the 
origin of rocks. 
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ed them to be connected. This is one of the difficulties attending so 
early an attempt to generalise ; for the present it may be sufficient to 
view all these schists as constituting one formation. This formation 
will then be found to be of nearly equal extent with that of the gneiss* 
being in breadth — miles* and stretching* as that does, from river to 
river* it will terminate in those mountains which form the northern 
boundaries of the several boars* and in the line connecting them. 

305. In this method of viewing these rocks* it may be stated* that 
there is but one general formation (of primary rocks*) besides that of 
the Himmalaya gneiss,* and it is worthy of remark* that they divide 
the whole tract pretty, equally between them. The schistose forma- 
tion ts no doubt stratified* though, it is thought* not so regularly as the 
gneiss* and its strata are often much more inclined* much more con- 
torted* and present greater irregularities* both of curvature and reversal 
of the dip. It is* however, to be noted* that mountains of this formation 
do not present the same facilities for examining the strata, as those 
which are composed of gneiss. Being in general so much more sub- 
ject to decay* they have a very thick bed of local debris which effec- 
tually conceals the rock in situ, and in such cases* the character is 
necessarily taken frpm that of the debris. T|^e effect of this is to give 
these mountains a rounded and softened contour* which distinguishes 
them at once from the serrated and bare rocky ridges of the gneiss 

formation. 

• • 

306. The mineralogical character of these schists is variable; but this 
is not only true of the whole formation* viewed as comprising rocks to 
which distinct titles have always been allotted* but also of the varieties 
which are referable to any one of those titles. And the many anoma- 
lous rocks produced by the intermixture, and transitions of these, form a 
numerous band, strictly speaking, belonging to none of them*considered 
by itself, and therefore strengthening the view I have taken of the 

* In confining the number of primary fonnations in so ej;^en8ive a tract to two, 
1 may be thought to indulge in too large a generalisation. It may be said, that many 
of the beds I mentioned as contained in the clay slate* may be in fact formations. It 
is proper, therefore, that I should explain what I mean by a bed ; for half our mistakes 
in geology are occasioned by using words in a wrong sense, frequently in no sense 
at all. By a bed then 1 mean* a mass not veinous, which is surrounded on every side 
by the same rock. It may be stratified or not; it is unnecessary to add the term subor- 
dinate, as thu definition includes that idea. It has another advantage, that it involves 
no theory. 
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entirencss of this formation. These varictieSp at least all those that 
required it, have been described already with sufficient minuteness. It 
may be here a sufficient recapitulation to say. that the argillaceous 
schist, as it covers the greatest extent, so it presents the greatest vacilla- 
tion in character. No opinion can be more void of foundation than 
that which supposes the several varieties of clay slate to be arrangj^d 
under four different, distinct, and well marked types, the produce of 
four different eras, and distinguishable by characters mainly dependent 
on colour; so far from dividing into regular zones, or even isolated 
patches, the different varieties arc found in every part of this extensive 
tract. Excellent purple roof slate ; stone slate passing into flinty slate; a 
black almost arenaceous roefg, with patches of white resembling the^ash 
of half-burned charcoal ; a white arenaceous rock with scales of mica ; a 
soft schistose clayey rock of various bright colours, aifd a granular yellow 
rotten stone ; all these are found in a space of not three miles square. 
From my own very limited experience, I would say, that of all distinc- 
tions, colour in clay slate is the most vague, and least to be depended on. 

307. This tract of schists contains numerous and extensive beds of 
limestone, frequently enclosing veins of galena, (hexahedral lead galena 
of Mohs,) beds of dolomite (macrotypus lime haloide,) and potstone 
(prismatic talc mica, the massive variety,) either singly or in conjunc- 
tion, and containing in each case veins of copper and iron pyrites, 
(pyramidal copper pyrites and hexahedral iron pyrites,) purple qpd 
grey copper (octahedral copper p 3 rrites and tetrahedral co^er galena,) 
beds of red and brown iron ore (rhombohedral and prismatic iron ores,) 
veins or beds of graphite, (rhombohedral graphite mica,) and superficial 
amorphous masses of gypsum (piismatoidal gypsum haloide.) But the 
most remarkable of all its subordinate mineral masses is the greenstone, 
which is so*o{ten met with, though limited as to extent. Connected 
probably with this rock is the series of fragments, obtained near 
Bhumowree, presenting types of amygdaloid and porphyry. But the 
whole subject is as obscure, from want of observation, as it is in- 
teresting, and the fact of the only series of lakes within these mountains 
being found in the neighbourhood, enhances the interest extremely. 
Indeed, it is not a little difficult to restrain our premature efforts to con- 
nect these facts with a well-known thepry, remarkable for the origin it 
assigns to these rocks. 
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308. Sou til ward of the great belt of argillaceous schist, which 
forms the plainward termination of the series of schists, we find a 
narrow strip of secondary rocks, mostly, if not entirely, the newer red 
or saliferous sandstone. This formation presents little to interest us, 
excepting in the promise which its position here gives of more 
valuable deposits further South. It is always stratified, and the dip 
is most commonly conformable to that of the primary strata. At 
Hurdwar, the strata on opposite sides of the river dip in opposite direc- 
tions. It differs extremely in character, being sometimes a red clay, 
which occasionally contains rounded stones, sometimes a regular 
sandstone conglomerate, often loose sand. It is remarkable for the 
quantity of mica it contains, and for the senes of bright colours it pre- 
sents often within a very short distance. It contains brown coal 
(bituminous miner^ coal,) but in what quantity is not known. 

309. Lastly, we have lying at the southern foot of this sandstone 
range, and also occupying the several vallies bounded by it, a deposit of 
great depth, but not disposed in strata, consisting of gravel and sand, 
including large boulders or rounded stones of every magnitude up to 
three feet diameter. The extent of this diluvium, as we may call it, is 
very great, it occupies a track 192 miles in length, and nearly 10 in 
breadth. But the length is probably much greater, as it is not unrea- 
sonable to infer, that it is conterminous with the sandstone range, which 
certamly extends from the Indus to the Burhampooter. Outside of the 
tract of diluvium, a red earthy marl is found intermixed with patches 
of sand, and a blue clay, very similar in character to that of the London 
clay, is found to underline these. In the neighbourhood of Hansee, a 
fresh water limestone is met with, containing perfect shells of the 
genera melania and planorbis. 


CONCLUSION. 

< 

Section IV. 

310. From the particulars given in Section I, may be collected the 
fact of a considerable difference of physical aspect between these 
mountains and the Andes, the chain with which it has been most usual 
to compare them. Instead of the confused and irregular appearance, the 
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endless and complicated ramifications, the ragged and steep acclivities, 
the total absence of vallies or level ground, the lofty summits and deep 
ravines there described, we have in the latter an arrangement of two 
parallel chains or ridges running for a distance of 500 miles, and en- 
closing between them a broad and elevated table land, constituting one 
of the finest countries in the world ; again the numerous volcanoes, ex^ 
tinct or igneous of the Andes, the terrible c&rthijuakcs, the torrents 
of mud and water so frequently discharged from openings suddenly 
occurring, and the uprising of considerable mountains ; all tliese circum- 
stances belong to a totally different order of things from that which 
prevails in the Himmalaya. ^ 

311. The difference in |||bLysical features is not greater than that 
which appears in the geological character of these two rival chains. In 
the Andes, as wc learn from Humboldt, there is an extraordinary deve- 
lopement of porphyry and trachyte, the more elevated points being 
composed almost exclusively of the latter rock. Trachyte is confessedly 
a volcanic production, though the rival schools are at variance witli re- 
gard to porphyry. Yet, M. Humboldt in his latest work, appears to 
incline to the opinion of its also being of igneous origin,* We may 
further notice the great deficiency of primary formations.! Granite and 
gneiss are only found in masses of any extent near the sea coast and at 
low elevations, while the transition clay slates and secondary sandstones 
attsun a devclopement and an elevation, of which there are no other 
authentic instances. 

312. In the Himmalaya again, we have seen that neither trachyte 
nor porphyry, nor indeed any volcanic or trap rocks are to be found. 
The whole series, as is evident from the details in Section II., is 
composed of primary formations, and chiefly if not entirely of gneiss; 

* Or oughf not rather to admit that the domain of volcanic action has been too 
much limited, and that these porphyries are, with respect to their origin and relative 
age, connected with trachytes, as the trachytes formerly confounded with trap por- 
phyries are connected^with basalts, and real lava ejected by burning volcanoes ? 
Humboldt Gisement des Roches, English Translation, page 157. Again, ** In Equi- 
noxial America, the limits between transition porphyries and real trachytes known 
to be volcanic rocks are not easy to fix.” Idem, page 155. For other instances of this 
opinion, see page 156 to 160. 

t In the Cordilleras of the Andes, of Peru, Quito, Grenada and Mexico, among 
that innumerable variety of porphyritic rocks of which the masses attain from 2,500 
to 3,000 toises in thickness, 1 did not see a single porphyry that appeared to me deci- 
dedly primitive. Humb. Giss des Roches, English Translation, in p. 12'!. 
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succeeded on each side by an extensive band of schistose rocks, en- 
closing a variety of subordinate beds, the whole being of the clearest 
primary character. Organic remains are, it is true, stated to have been 
found at a great elevation northward of this chain, but nothing of the 
kind occurs within the zone of greatest elevation, nor within the moun- 
tain tract south of it. It is, however, believed, that with regard to the 
great elevation of the transition and secondary formations, parallel ex- 
amples to those of the Andes may be found in the prolongation of the 
mountain barrier to the north. The subject has not yet been fully 
investigated, but there are presumptions in favor of this opinion dedu- 
cible from the arrangement of the strata. The following particulars 
ma^ be stated as the sum of what is actuary known on tlie subject : — 

318. No organic remains have even been found within the tract 
which I have assei^ed to consist of primary formations. But they have 
been brought from a place north of the zone of gneiss, and though there 
are doubts as to the localities of some of these specimens, it is quite 
certain that in one instance, ammonites have been observed in great 
numbers, at an elevation exceeding 16,000 feet.* What makes this 
occurrence particularly interesting is, the fact of the limestone in which 
these ammonities are found occurring at n 9 great distance from the 
boundary of a gneiss, which if it be not actually connected with, is not 
distinguishable in mineralogical character from that of the Himmalaya. 

319. Ammonites, mineralised by clay slate, have been brought by 
natives, and as they aver, from no great distance from our frontier on 
the Neetee Pass. 1 have also seen specimens of belemnites mineralised 
by calcareous spar.f But neither these, or the preceding more authen- 

^ * I have never had an opportunity of examining these fossils, but the identification 
of the species would throw no light on the question which is here being considered, 
as it is generally agreed by geologists, that however uniform tly) bineralogical 
character of rocks may- be in the most distant localities, yet with regard to organic 
remains, no assistance can be derived from the characters of species in identifying 
formations, unless in a country of very limited extent. £vei\ the hitherto generally 
received opinion of the universality of formations begins to be questioned, and a 
doubt entertained whether the granite of Cornwall, for instance, and of these moun- 
tains were formed or even assumed their present places at the same time. 

t It has been made a question by a geologist of deservedly high reputation, whether 
the occurrence of organic remains (speaking generally) ^ould be considered ipso 
/octo, a decisive argument against the primary character of a rock, and though authority 
be against him, yet it is the authority of those who admit of a transition class into 
which they transfer these anomalous occurrences. Now, as no distinctive characters have 
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tic observation, where the locality and elevation ore actually known, 
can be considered quite decisive of the fact of secondary formations 
being found at uncommon elevations. For the occurrence of ammo- 
nites and belemnites is by no means universally allowed to be charac- 
teristic of secondary rocks ; and even by that school which asserts their 
presence to be destructive of the primary character of a rock, the}/ 
are allowed to belong to the oldest of the secondary, or what they 
would call, the transition formation. 

320. A more curious fact is that of the bones brought from the 

neighbourhood of the Neetee Pass, and which Mr. Buckland has recognis- 
ed as belonging to the same era with those of tihe caves, the liistory 
of which he has so ably illustrated.* As this fact would establish 
the identity of the deposit in which they are found, with that which 
he has called diluvian, and which is the newest of %ll the formations, 
it would certainly be very interesting to settle accurately the locality 
from which they are derived. But nothing certain is known on this 
subject further than the negative fact, that they are not to be found 
south of the Neetee Pass. Hitherto, they have been collected only 
by natives, whose reports, — ^never very precise as to particulars the 
value of which they do yot appreciate, — can scarcely be allowed to 
settle a point of- this interest ; even their account, however, places them 
a considerable distance northward of the limits of the zone, marked 
by the snowy summits of the Himmalaya. ^ 

321. Thus then it appears, that at present all we know of certain 
is, the occurrence of a limestone with ammonites at an elevation 
of 16,000 feet above the sea, and at no great distance from the 
boundary of the Himmala}ra gneiss. As to the other organic remains, 
they are brought from beyond our frontier by natives, but neither the 
distance or thf elevation are precisely known. But granting all that 
these may seem to prove, as to the great elevation to which secondary 

ever been assigned to this class, as have been to the primary and secondary, it is not 
very unfair to consider this procedure as something simdar to what is called a petitio 
principiL 

* A collection of these bones belonging to Mr. Traill, which 1 had an opportunity 
of examining, appeared to me to be perfectly mineralised, judging from their high speci- 
fic gravity. Now the peculiar character of the diluvium bones is stated to consist in their 
being not at all, or at least very imperfectly mineralised, differing in fact very little 
from grave bones of high anli(|uily, light, porous, and absorbent to the tongue. 
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formations attain beyond the limits of the tract which is the subject 
of this paper, it would still be true, that within this tract no such 
phenomena occur. The great extent covered by primary rocks, and 
the total deficiency of the trap or volcanic rocks may then serve 
to express the entire dissimilarity of geological structure between this 
tract and the Andes,* and I think it a point of considerable interest, and 
worth insisting on, that no traces of volcanic action, t whether recent 
or otherwise, has yet been observed in these mountains. 

322. We have seen that these primary rocks are always stratified, and 
that the dip in a great majority of instances is N. £., the direction of 
the strata being consequently parallel to that of the zone of greatest 
eld^ation. Tlie inclination also being sdubU, we may perceive strong 
grounds for admitting tlie occurrence of comparatively recent formations 
at great heights iA proceeding along the line of dip. Thus at no very 
great distance from the crest of the gneiss strata, we may fairly expect, 
as is the fact, a clay slate, and then a limestone with ammonites, and no 
doubt did our observations extend furtlmr to these, wc should see suc- 
ceeding secondary formations, tertiary, and lastly diluvian, so that upon 
the whole, there is nothing improbable in the accounts of those who 
assert the ammonites and belemnitcs to be ^und at no very great dis- 
tance from our frontier. 

323. An interesting question is here suggested by the view I have 
t^ken of the great central tract combined with this conclusion. We 
know from Patrin, that the great Altaian chain consists like the Him- 
molaya of primary formations. Are not these distant and opposite points 

* For this reason 1 have been at a loss to understand, how analogy had taught 
• us the primary nature of the Himmalaya formations. It certainly appears most 
natural to compare them with the Andes, in order to deduce analogical inferences. 
The Andes are not primary, the Himmalaya are so : analogical discoveries a posteriori, 
are always to be suspected. 

f There is a foolish notion amongst some of the hill people, however, that the 
groat peak, called Nunda Debee, the highest of the range,^and consequently in the 
world, has been known to emit smoke. They suppose the smoke to be from the gods' 
Choola or kitchen. It is hardly necessary to add, that there is no real foundation for 
this opinion. The peak is within 6U miles of Almorah, distinctly visible at all seasons, 
and had any thing of the kind ever occurred, it must have been seen by some of the 
European residents at that station. It is, however, worthy of mention, that this peak 
is scarcely ever seen without a small light cloud resting obliquely upward from its 
summits ; such an appearance might be converted by the craSy imagination of a 
devotee into smoke ascending from his gods’ Choola. 
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connected on each side by rocks of the same character and eras, and is 
not the interior from which on one side at least these fossils of such 
different formations are brought, a huge basin or scries of basins in 
which are arranged secondary, tertiary, and even diluvial deposits, sur- 
rounded and supported on every side by a gigantic zone of primary 
formations ? / 

324. It has I know been disputed, whether tfic same mountain range 
or chain be, or be not marked by identity of geological structure. I/ike 
many other disputed questions, it is one of words, and the solution en- 
tirely depends upon the sense in which we use the word range or 
chain. If we mean continuous line of elevations, i% other words a chain 
of water heads, such is ccrt^ninly not marked by identity of geologftol 
formation. If again, the line of greatest elevation be understood, then 
we shall certainly find identity of geological structure, but nothing bke 
continuity of surface. Analogy then adds all its weight to the opinion, 
that the series of primary formations continues quite round the central 
plateau. 

325. It appears then, that the tract with wliich we are engaged, com- 
prises a very small part of the outward declivity of a barrier of primary 
formations, the most cxten|ive probably in the world ; that these forma- 
tions have in this particular quarter, a dip directed N. £. or at right 
angles to the direction of the tract, and that it is probable the dip con- 
tinues all round to be also at right angles, that is, towards the centre of 
the great basin which they surround. The crest of these formations we 
see attains in more than one quarter to a height of 25,000 feet, rising 
from plains which have a level of 1,400 feet, and this in a distance of 00 
miles. Here then, if any where, we may expect to find some clue to 
lead us out of the labyrinth of geological speculations and hypotheses ; * 
some key to* the solution of the great problem concerning the origin of 
the present inequalities of the earth’s surface. Could we but obtain 
access to all the particulars which are to be learned in these interesting 
countries, geology would very soon assume a different aspect from that 
which has as yet distinguished her. Perhaps even the small part of it 
to which we have access, may furnish particulars calculated to throw 
some light on the principles of a science as yet in its infancy. 

326. Saussure has observed, that in mineralogical cabinets, we sec 
every rock have a definite and easily recognised character. No anomalies 
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or irregularities occur to embarrass us ; none of the transitions or 
mixtures which are found in nature, and which form the difficulties of 
the pursuit, La on trouve tout dispose selon le systeme.” The same 
may be said of our most approved geological systems. Tliere we find 
every rock occupying its distinct quarter, and no hint of the great and 
perplexing irregularities with which the student of nature has to struggle 
at every step. We have granite occupying the lowest and the highest 
points, a covering of gneiss resting on the granite excepting at the 
very highest points, mica slate over the gneiss, clay slate over it again, 
and so on in regular array, and with the outgoings of the newer 
and newer strata, ^t lower and lower levels, such an account of 
thfngs is no doubt very beautiful, very^ systematic, and indeed has 
but one fault, that it is not true. As countries have been examined 
more particularly,* it is found, that excepting in a few grand points, 
not one country will serve for an exact type of another. 

327. We have seen that in these mountains,* gneiss occupies the 
greatest part of the surface. Its thickness is considerable, if we ado])t 
the commonly received opinions of stratification.f To this succeed 
various schists, the true relations and connections of which are very 
obscure ; micaceous, talcose, chloritic and ar^^aceous in different places 
are conterminous with the gneiss. In the schists and' in the zone 
of least elevation, we find a series of patches of granite disposed 
along a line parallel to that of the direction of the mountain band 
and strata. Beyond these again, we see an extensive zone of clay 
slate, in which occasional patches of gneiss also are found, and 
outside of the whole very limited examples of the secondary strata, 
which are finally lost in the plains. 

328. Here then is a very different arrangement from that just 

« 

* ProfeBBOT Jameson in one of his latest works mentions the Himmalaya os an 
example of a granitic chain. It would be interesting to know on what authority 
he founds his opinion. 1 have seen more of these mountain^ than any European, and 
the only granite within the above tract (beyond which we cannot without great 
violence apply the term Himmalaya) that I have ever seen consists of fragments in 
the beds of rivers. 1 have never had any doubts, and if 1 had, the occurrence of these 
fragments would remove them; but that there are occasionally veins and perhaps 
larger patches of granite as in other parts of these mountains, but 1 have never within 
this tract met with any rock, in situ, but gneiss and its contained beds. 

f There are, however, some good reasons for rejecting this indefinite continuity of 
the strata underneath, at least in the direction in which they appear on the surface. 
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described. The great extent of gneiss, the limited occurrence of 
granite, its situation in the zone of least elevation, the want of a 
regular consecutive order in the super-position of the schists ; these 
are sufficient to shew the total dissimilarity of nature and system. 
But we shall And much greater differences than these, as we descend to 
the details. It has been supposed, that in evei^ chain of mountain/ 
the strata dip outwards, that is, from the summit the dip on op- 
posite sides is in an opposite direction, and it is obvious that such 
must be the state of things, supposing the origin of the stratified roeks 
to be as Werner has taught. But in these mountains this is by 
no means a description of the fact, for the stratm, abstracting local 
exceptions, have but one dip,«and that is, on one side towards tlm 
chain, on the other from it. The same arrangement obtains in the 
ghauts of Kewah and Bundlekhund, that is, thcli^ dip is only in 
one direction ; and it is worthy of remark, that the precipitous side 
in that chain is also directed towards the great diluvial valley of the 
Ganges, which is thus bounded on oj^posite sides by the perpendicular 
faces of the strata. 

329. Such being the arrangement which obtains, it becomes difficult 
to understand clearly the or^er of super-position of the rocks that are 
found south of the gneiss tract. It is no doubt a very singular feature 
in the structure of these mountains, and is the more interesting, as 
being apparently in direct opposition to opinions which have been* 
so generally received. In the accompanying diagram,* it ys evident 
that the gneiss strata at A. prolonged, would be over those at B., which 
succeed the gneiss in travelling southward, and this remark holds good 
throughout down to the plains, for the strata always dip conforma1)ly or 
sufficiently near, so as to establish this conclusion. Were the effect to 
stop with merejy placing clay slate or mica slate superior to the 
Himalaya gneiss, there would not be the actual difficulty ; for we know, 
that within certain linuts, there is no exact and universally true order 
of super-position, though the contrary is stated by systematic writers, 
(Art. 12.) But in this particular case, the most generally received posi- 
tion in geology would be violated, for by supposing that no dislocation 
or separation of the strata has taken place, we should have clay slate, 

* We trust, as before stated, that the figures and diagrams will be recovered with the 
geological map, when we shall not fail to give them to the public.— Ep. 


X 
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primary limestone, mica slate, and lastly gneiss, all resting, and in this 
order, on a secondary conglomerate ! 

330. Are we then to say that this latter is really the case, and that 
even those facts most generally received, and as yet disputed by no 
school or sect how, ever sceptical, are often all but partial and local occur- 
rences, and not examples of a general law applicable to every country ? 
Or is there any way of viewing the subject by which we may escape 
from so startling a conclusion? Will any dislocation, subsidence, or 

‘ elevation of the strata explain the difficulty ? I think not ; for besides the 
cnormoud extent of the fault which we must suppose to account for the 
schistose strata, (at'least eight miles in thickness and thirty in bread tli,) 
appearing to dip beneath the gneiss stnata, a fault which startles the 
imagination by its magnitude, we have also to believe, that at each 
junction of two different formations, a similar fault occurred. This 
is an assumption evidently gratuitous, and not having even a seeming 
of probability to recommend it. And in two instances, probably in 
many more, the appearances as described leave no doubt as to the 
fact of the newer rocks lying under the older; that is, if we 
suppose the strata continuous underneath. In these instances, no 
dislocation whatever will explain the anopaaly. The difficulty appears 
to me to be real, unless we give up those views of stratification which 
would identify them with the parallel and consecutive layers of mecha- 
«nic;al deposition. 

331. is an opinion gaining ground every day amongst geologists, 
that the seams of stratification are not always what they have been 
supposed, — the effect or sign of mechanical subsidence ; and many other 
facts besides this, militate against the supposition we are considering. 
Were those layers really deposited from a fluid by the effect of gravity, 
how are we to explain the sudden changes which are often seen 
to take place in strata, not vertically, but horizontally, and this repeated 
often in a very limited space. ? That what is called concretionary 
structure may sometimes produce parallel seams, we see in the case 
of those clay slates in which what are supposed to be the planes 
of stratification, are not parallel with the schistose planes. And that 
parallel seams, not to be distinguished from those of stratification, 
may originate in some other cause, is also obvious from the fact 
so often observed of two, and even three sets of these seams occurring 
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in the same rock; thus creating a difficulty of saying which is or 
which is not the set indicative of the strata. If we admit then 
with some of our most celebrated geologists, that in the older rocks 
the planes of structure have been erroneously attributed to stratification, 
the difficulty with which we are contending w'ill •vanish.* In this 
case there will be no necessity for inferring |i continuation of the 
strata underneath, and therefore no violation of generally received 
notions as to the super- position of rocks. The newer formations 
will rest on tlie older, and as in this case, the configuration* of 
the surface could not have had any effect in giving the prcsenl dip and 
direction to the upper strata, (for it would have* been the reverse^ 
it is quite clear that neither iif these rocks arc the scums significative 
of mechanical depositions. ^ ^ 

332. It is at all events very certain that, in all primary countries, the 
stratification presents various anomalies not easy to be explained on 
the hypothesis of the formations being mechanical deposits. It is 
likewise not impossible, that a more particular examination of our moun- 
tain strata may suggest some other explanation, or at all events lead 
us to view it as less contrary to geological observation than I have 
stated. t With these consideiations in view we may for the present con- 
sider the order of su})erposition as determined by the succession of 
rocks found in proceeding southward, or at right angles to their direc- 
tion. We will therefore suppose the schists to be deposited on 4he* 
gneiss, and the sandstones on the schists, notwithstanding the dip being 
towards the crest of the chain. We have seen, that the two zones into 
which, on a large view, the rocks may be divided, arc parallel with the 
direction of the mountain land, and with that of the elevated zone, 
though not with that of the chains, which, as we liave before shewn, 
have no connection whatever with the geological structure. 

* If we could follow th#ir limits with the eye we should probably find the fact 
to be as now stated, a view of the subject which may tend to explain the apparent 
inflections and contortions of rocks in general, and perhaps the stratified structure, 
in all its varieties, may ultimately be considered as resulting from concretion on the 
large scale.— Trans, vol. 5, part i,p. 176. 

t See Mr. Weaver’s Paper on the Geology of Ireland in the .^th vol. Geol. Trans, 
part 1. Dr. Macculloch and Professor Jameson appear also to be of this opinion. The 
latter, however, combines with it a less tenable doctrine, that the Earth may be a 
largo polyhedral crystal, and the planes of stratification its cleavages. 
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333. In the separation of these two facts,* continuity of elevated 
ground and identity of geological structure, and which is everywhere 
so strongly marked in these mountains, we may perceive proof in- 
controvertible, that the present hydrographical arrangement of the sur- 
face has been posterior to the original formation of these mountains ; in 
other words, that th^ir vallies or hollows are effects of denudation, 
and not of original structure. This conclusion could not be more 
firmly established, even if we saw the corresponding but disjoined ends 
of the strata on opposite sides of the valley; such an appearance, 
however, ‘is by no means rare, as may be seen in the details given in the 
preceding section. But the proofs need not stop here. For if there be 
a truth more firmly established than another, by many and various 
circumstances, it is this of the extensive waste which this surface has 
undergone, and evidently from causes far exceeding in power any that 
are now in operation. 

334. It is sufficiently obvious, however, that though the system of 
vallies or drainage, generally speaking, be the effect of denudation, yet 
we are not to attribute all the irregularities of the surface to this 
cause. Some it is certain originally existed ; some may have been caused 
by a sinking in of the strata. In the firft way, we may account for 
much of the great depth assigned to vallies in Art. 41. The excava- 
tion of a valley of 15,000 feet in depth, and having a slope of nearly 

would indeed be incredible whatever force of water we employ, or 
however iong the period we have at our disposal. Even with this 
abatement, enough remains to stagger our belief. Our incredulity 
may, however, be softened by recollecting the continually recurring 
difficulty of accounting for so many openings in the line of the strata, 
without any marks of displacement or dislocation. 

335. There are some facts which, though they throw ho light on the 
manner in which this great change of the surface has been effected, yet 
are sufficient to shew, that such a conclusion is vot to be rejected, even 
though there may occur a difficulty in explaining all the details. The 
beds of some of the rivers are, for a part of their course, in the solid 

* One of the first impressions made on the mind in examining the Tortworth 
district is, that the existing form of the surface appears to a certain extent to be 
unconnected with the nature of the rocky formations that compose its base, an obser- 
vation indeed that may admit of almost universal application, and be deemed a 
maxim in Geology. — Afr. Weaver Geol. TVans. vol. l,yi, 319. 
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rock. In these cases, the depth is often considerable, while the ap- 
pearance is such, as leaves not a doubt in the spectator's mind, but that 
the present channel was once filled up with solid rock. This is a 
conclusion we cannot escape from, however difficult it may be to 
understand the removal of so many thousand cubic feet of solid rock 
by the agency of water. ^ 

336. In all the river beds too we see that there are accumulations 
of gravel and boulder stones, all perfectly rounded, and consequently 
all of them such as have been subject to the action of water. 'Tliese 
collections, it appears from the details I have given, are in fnany cases 
of very great extent, and frequently occur at a hdlght of even 300 ^ct 

% above the present bed of the^river. Tliat these collections should ever 
have been formed by such bodies of water as are found at j)resent in 
their vicinity, is altogether inadmissible. Their extenf, the size of the 
fragments, the distance from which they are derived ; above all, their 
great depth, and the height at which they are found above the present 
bed of the river, all forbid so incredible a supposition. 

337. Even if we could get over these difficulties, and really believe that 
rivers, which in their greatest power at the present day cannot move one 
of these fragments a few fe^t, did yet in former ages, transport for many 
miles, several thousands, nay millions of them, and accumulated them 
in heaps many times exceeding in height the greatest depth of the 
said rivers ; even if we could get over the difficulties, yet others gjeattr 
remain. The tract defined in Art, 71, called the Bhabujr, we have 
seen equally consists to a vast depth of these water-worn fragments, 
evidently of the same era, derived from the same rocks, and transported 
by the same causes ; so also the several plains or vallies described in ^ 
Art. 57, seq. contain immense beds, the same in every respect with 
those found*itt the river vallies. lliese it is evident, could never have 
owed their disposition to the power of rivers, whatever may be said of 
the form er comparatively limited accumulations ; because they are found 
where at present no rivers flow. 

338. That there is some connection, however, between the disposition 
of these beds of gravel and formation of the river vallies, appears 
evident from the following fact : — In establishing a series of bores along 
the terrace, I found that the distance from the common boundary of plain 
and mountain land at which gravel was found, was greater in the beds 
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of rivers, or in their banks, than on the intermediate ground. Whatever 
therefore the cause which accumulated these beds of water-worn frag- 
ments, we see that it acted with greatest force in the direction of the 
river vallics. 

339. There is anothei very striking fact which enablea us to limit still 
more precisely the direction in which these fragments travelled. At 
Hurdwar, it terminates rather suddenly in the low range of hills, which 
bound the Dehra Doon to the southward. These hills, as I stated in 
Art.^'Gl, form an uninterrupted chain or line of water-heads, on each side 
of which they are intersected with deep gorges now the beds of torrents. 
Those which open tof the Doon, it appears, are strewed with fragments 
of the same kind as those which cover the^valley itself ; but those which 
open plainward, contain no fragments but of the rocks in situ, which it 
also appears are of an entirely different character, and not possible to be 
confounded. The deposit seems, however, to have continued along the 
foot of those hills, and even to have left h-agmenta at the mouths of 
the gorges ; but in no case do they extend to any distance upwards. 

340. These deposits have been observed in every country in which as 
yet geological investigation has been carried on, lying at the foot of 
mountains, and often covering extensive plains, or scattered over the 
bottom of vallies. Perhaps in no country can they be seen on so large 
a scale as in these districts. The enormous extent of the bed com- 
prisi^j^ the Bhabur, and filling up the several vallies, is alone enough 
to excite all our wonder. They have everywhere been recognised 
as witnesses of the progressive nature of the changes that have affected 
the surface of the earth. They have established the fact of at least two 
eras, that of the original formation of these mountains, and the sub- 
sequent extensive denudation of the surface forming the present system 
of vallies. But from considering all the circumstances of^tUe case a still 
greater discrimination may be made. It is almost certain, that they 
owe their present arrangement to some sudden an^ violent catastrophe. 
Now, it is not likely that their rounded form, being as they are amongst 
the hardest of stones, was given them by any other than a cause 
operating through a considerable period of time. Here then we have 
proof of a series of actions, which must have been posterior to the for- 
mation of the original strata, and which carries up the latter to a still 
higher antiquity. 
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341. Nor is this question affected by the clpubt as to the origin of 
these boulders ; that is, whether they have proceeded immediately from 
the debris of the primary strata, or immediately been formed into secon- 
dary conglomerates. It is remarkable, that the nature of the stones is 
the same in both deposits, the secondary rocks and the diluvium ; the 
only difference being in arrangement, the former being distinctly stnj^ 
tified, and passing into well-defined micaceous sandstone, while the 
latter forms a confused heap of gravel, in which stones of all sizes and 
even angular fragments sometimes arc found. That they have vrigi- 
nated in the breaking up of secondary strata, is I think, the most 
probable, although we shall then be puzzled to« account for the de- 
posits in the beds of rivers jyvhere now no secondary rocks arc to^be 
seen. However this may be, it is still worthy of remark that the greatest 
accumulations are found where the secondary formatiflns still exist. 

342. Granting that some such catastrophe in these mountains as a 
mighty debacle, or rush of waters, must have given these beds of di- 
luvium their present place, we shall see strong reasons for sui>posing, 
that for a time these waters have been pent up in the Doons or 
vallies, which extend idong the frontier. Have they subsequently broke 
through this range by their own accumulated pressure, or has any other 
cause of change assisted in finding an outlet for this series of lakes } 
The reversal of the dip on the opposite sides of the river at Hurdwtu-, 
is a curious anomaly occurring in such a place, and must, 1 think, stri]^e 
every one. Till all the circumstances be known, it is vain to speculate. 
Whether such fact or any disturbance of the strata is to be observed at 
the other debouches, will be interesting to determine. 

343. The theory which has identified this rush of water, traces of 
which have been found in every part of the globe, with the deluge, as* 
described to us in the Scripture, and which has derived ’ its chief 
illustrations from the labors of Cuvier and Buckland, has been strongly 
opposed by the geologists of Scotland. In particular. Dr, Fleming 
haf ^(t^d some difi^culties with regard to the subject, not easily got 
rid of. He has shewn, that the silent and quiet rising of the waters, 
and their equally gradual subsidence, as deducible from the account 
of Moses, cannot be confounded with a cause which has evidently been 
sudden, vast, and overpowering. The former we see did not even 
abrade the surface, for vegetation, and trees even, still remained, whereas 
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the latter has tom up^a vast mass of consolidated strata, scattering 
their mins over an extent of many hundred square miles. 

344. (rranting, however, that these attempts to find a geological 
theory in the sacred records have been as hasty as ill-judged, we 
shall not find Dr. Fleming more successful than those whose labors 
he has overturned, in explaining the phenomena in these mountains. 
With him it is merely tte bursting of a series of lakes, and the diluvium 
is in his nomenclature, lacustrine silt. The mere alteration of the 
name is of little signification, nor does it lead us a step further in our 
search after truth. But here is no series of lakes, no vallies that 
might conveniently be sup])osed beds of lakes. The only vallies in the 
several Doons are beyond the limits of many of the phenomena which 
their bursting is to explain. Were our geologists always satisfied with 
shewing what is ^t the cause, the science might make more progress 
than it has done, but one theory is no sooner laid than another rises 
to supply its place. 

345. In reality, our chief object should be in the first instance to 
collect facts from every quarter. If the explanation is to be general 
the induction should be equally so, as well as the data on which it 
is founded. Our limited acquaintance with the surface of the earth 
will not allow of our generalising as yet with safety, and it will be 
constantly found, that the hypothesis invented to explain the phenomena 

one country, will be overturned by facts observed in another. Dr. 
Fleming, in his hurry to establish his own view of the subject, has 
certainly confounded two distinct, and in many cases, easily recognised 
classes of appearances ; and in tmth, the whole of what Professor 
Buckland has advanced in his Reliquiae Diluvianae remains untouched, 
(because it is observation,) excepting his notion of the identity of the 
cause, the effect of which he has so ably traced to the deluge of 
Scripture. I need hardly add, that the phenomena in these mountains 
have a most striking analogy with those detailed in the above work. 

346. The hasty generalisation which produced the WemeriaA*Siyiitem 
of geognosy has long been acknowledged, and the fact established that 
few countries, even belonging to the same formation, present exactly 
the same arrangement and succession of rocks. The opinions of some 
geologists have even taken the other extreme, and it has been questioned 
whether there be any such thing ns a general formation quite round 
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the globe; u continuous one there probably isinot, but when we view 
amidst all the differences that undoubtedly do occur in the super-posi- 
tion and connections of rocks, the many and wonderful coincidences 
that still remain, not confined to a spot of limited extent, but clearly 
belonging to the whole tract, wc shall be satisfied that the contempora- 
neous formation cannot be predicted of these masses in wdiich such 
’ '^semblances are found ; at least they must be attributed to a commoi/ 
origin. When we read in Humboldt, that while in different countries, - 
different plants and animals present themselves to the obser\^ation of 
the naturalist, the rocks are the same in every zone ; in every climate 
we appear to be engaged * * ^ ♦ * ♦ 

* * * known list of minerals might 

be formed, we have so small a catalogue of compound rocks, and these 
always the same wherever occurring, why should granite always con- 
tain quartz, mica, and felspar, and always nearly in the same proportions, 
however distant the localities ? mica slate, mica and quartz, and so on 
of others. These arc questions difiicult to answer, but which none cart 
avoid asking themselves who have ever refiected on the subject. 

347. In all the grand features of geological character * * 

* * ♦ ♦ ♦ * 

* * i Himmalaya does not [coincide] it is true 

with that [©/■ the] Andes. But it bears a [very] close resemblance 
in general features to the description given us by Dr. Macculloch, of the 
Western Isles. As on those Islands, so here we recognise the gre^t ex- 
tent of gneiss occupying in each system the middle and highest tract. 
In the great deficiency of granite, we sec another resemblance and a 
common difference from the dogmas of the schools, that the highest 
part of every system of mountain * * * * * • 

* * impossibility of discriminating in 

this point between the primary and secondary rocks. But the most 
interesting coincidence, at least to me, is in the arrangement of the 
sahff:^«,>and their ccftmections with the other rocks. In his chapter on 
the chlorite series, he has almost completely anticipated every thing I 
had to say on the chlorite schists of the Himmalaya. 


* A quarter of a page, or moreqii wanting, where this and the following lacuna 
occur, and there is no clue by whicn even to guess at the writer’s views.— £o. 
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648. The cxistcnc^^ coal all over the world, and always in the 
same geological situatibn, is another proof that even in * * 

* * ♦ ♦ * condition or state of 

things, which must have been common to every country of the globe. 
Pursuing the analogy taught by the facts learned in the coal fields of 
England, that valuable mineral has been brought to light in almost 
every part of the wprld,<it may not therefore be uninteresting to enter into 
some little explanation on this subject, in order to judge whether the 
deposit may be expected in this quarter, as in any way connected 
with the series of facts described. 

349. The coal formation though, as has been observed, owing its 
opgin most probably in every country to the action of some general 
cause, may yet be considered, as far as appearances are concerned, to 
be a local deposit^ inasmuch as it is always of limited extent compared 
witjj^ the other strata. Its place in the system is well marked, nor 
hailk any bed of coal worth mention ever been found out of that place. 
It is known to overlie a limestone, which from its relation to the 
coal, has been called carboniferous, and which itself lies upon the rock 
called the old red sandstone, the lowest of the secondary strata. Above 
the coal measures is found the newer red or saliferous sandstone. 
Between these two members of the series, iC has always been observed 
to hold its place ; suliordinate strata occasiondly intervening, occasion- 
ally being wanting, but the coal never occurring, that is, in any quan- 
'tkiy qbovc the latter, or below the former rock. 

350. Thes would seem to be a sufficiently definite arrangement to 
enable ^ always to pronounce on the greater or less probability of 
Ending this useful mineral in any tract in which the succession of 

, rocks has been accurately traced. Applying the principle to the present 
survey, it will be found that limiting facts are wanting, qjithough the 
general presumption is strongly in favor of the existehce of a coal 
formation. Thus we have the saliferous or newer red sandstone on 
the border of the mountain tract, dipping N. E.,^ giving the 
of older or inferior deposits to the Southward ; and again at Dehli,,we 
have the old red sandstone, leaving it a natural inference, that in the 
intermediate space* intervening formations will be found. 

351. llic great.coal field of Northumb^land and Durham is situated 
. in millstone grit and limestone shale (the^upper anomalous beds of the 
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old red sandstone.) on the outside of which Ismail patches occur of 
the newer red, and beyond that, a country of sonistose formation. On 
one side it has the mountain or carboniferous limestone, and outside 
of it. a large band of the red sandstone, part of a mass which occupies 
the centre of England. The coal field of Wales ^ separated from 
the old red sandstone by a narrow strip of the carboniferous limestone. 
Those of Sjjjsiffordshire are similarly situated with those of No^um- 
berland. Tlie coal field near Burdwan is covered by the newer red 
sandstone ; all these facts, I think, give a strong probability to ^e^ 
opinion, that coal will be found in the Dooab. 'fhe focts^ that are 
wanting are such as would limit its position, an^ consequently ^ve 
a well-grounded prospect of Recovery, before commencing any thi]%" 
like an expensive search. These facts will be furnished by the prose- 
. cution of the survey. q 


The concluding section of this Report is that upon the Mineral Productions of the 
Himalaya, which will be found in Vol. XVIH. Part 1. p. *227 of the Trans. As. 
Society. — £o. 









